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Abstract
Value Co-Creation (VCC) was coined “The Future of Competition” indicating positive
outcomes for organizations. In this sense recent research streams have focused on the
customer at research level. Additionally, VCC is closely linked to the new Service-
Dominant Logic (SDL) view which is positioned in contrast to the old view of Goods-
Dominant Logic (GDL). The past research on SDL is heavily dominated by theoretical
and conceptual work. This thesis follows the call of academia to bring both themes,
VCC as well as SDL, into the empirical arena. It explores the organization at research
level and investigates the adoption of and the readiness for VCC and SDL in the
automation sector. This is accomplished through a mixed methods approach, combining
first a broad and global quantitative survey with 274 participants followed by interviews
with 13 participants out of the investigated automation sector.
The outcomes are visualized in a conceptual framework that was developed for the
adoption of and readiness for VCC and SDL. The framework contains “Enablers” and
“Disablers” that were identified and that influence the adoption of VCC and SDL. Out
of those, “Years of Experience” act as “Enabler” for both, VCC and SDL. Additionally,
some regional, organizational and functional dimensions were revealed that act as
“Enablers” and “Disablers” for both, adoption of and readiness for VCC and SDL. The
conceptual framework also contains external conditions such as competitive environ-
ment, new technologies, global view and empowered customers that influence the
adoption of VCC. Furthermore, the research results show readiness for VCC, however
certain change readiness elements need to be considered such as top management
support, leadership support and corporate culture. The research reported in this thesis
provides empirical support for an important feature of the SDL – that of prediction and
positive correlation with VCC. For both themes an exploratory factor analysis was
performed that revealed the requirement of the DART (Dialogue, Access, Risk
assessment, Transparency) model for the adoption of VCC and the PSC (Product-
Service Continuum) for the adoption of SDL.
The research has also limitations. Generalization beyond the scope of the automation
market population must be performed cautiously. Other limitations include a regional
focus on Germany, Europe Middle East Africa (EMEA), Asia Pacific (APAC) and USA
without considering any other countries within the regions. These shortcomings serve as
point of departure to present some potential future research streams.
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1. Introduction
Value Co-Creation (VCC) has emerged in marketing literature for more than ten years
and was coined as the “Future of Competition” according to Prahalad and Ramaswamy
(2004b, p. 12). The notion of “Value” was in the center of intensive research mostly
informed by conceptual research rooted in marketing theory. Value is fundamental in
business markets and creating value is the true goal of the company according to
Cinquini, Di Minin and Varaldo (2013). It is therefore critical to understand the
mechanisms and meanings of value creation. According to Vargo (2008) creation of
value is a core purpose. Impact of value is high and can be divided into three categories:
impact on growth and revenues, cost level and perceptions e.g. trust commitment,
comfort in supplier interactions and increased attraction of the supplier (Grönroos,
2011a). Drawing on the work of Prahalad and Ramaswamy (2004b), “growth and value
creation have become the dominant themes for managers.”
When value creation becomes a key focus for marketing, organizations and customers,
value shifts from value-in-exchange to value-in-use. A product- and firm-centric view is
shifting to “personalized consumer experiences” (Prahalad & Ramaswamy, 2004b).
This shift implies that interaction becomes a key marketing concept according to
Grönroos (2008a), where customers can be seen as a competitive advantage for
organizations (Karpen, Bove & Lukas, 2011). Additionally, this shift can be seen as a
change in mindset or even as a fundamental shift in worldview, as suggested by Vargo
and Lusch (2004), which is also a change of the overall goal of a company. Normann
and Ramirez (1993) conclude that it is not about creating value for customers but rather
to mobilize customers to create their own value from the company’s offerings. In doing
this they take action against being locked into a firm-centric paradigm of value and its
creation (Ramaswamy & Gouiiart, 2010) and leave a view that is associated with
“neoclassical economics”, “manufacturing logic” or “old enterprise logic” (Vargo,
2008). This view is often labeled with the notion of Goods-Dominant Logic (GDL) by
viewing production and exchange of goods as central components of business and
economics (Lusch & Vargo, 2014).
Leaving the old view means opening-up for the new view which is labeled with the
notion of Service-Dominant Logic (SDL). SDL was coined by the theoretical and
conceptional work of Vargo and Lusch (2008a) and comprises ten foundational
premises. The new logic foregrounds service (“Service is the fundamental basis of
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exchange.”) and emphasizes the importance of VCC (“The customer is always a co-
creator of value.”). The new logic of VCC has many advantages for organizations and
firms as Prahalad and Ramaswamy (2004b) suggests. Firms can benefit in terms of cost
reduction, risk reduction, investment reduction and development time reduction.
Windisch (2011) summarized the advantages of VCC to be: cost, scalability,
competitive marketing, capital resources, design and development and production
advantages. Ramaswamy (2010) presents four powers: increased strategic capital and
returns as well as lower risks and costs for the firms, new experiences of value for
individuals and lower risks and costs for individuals. The study of Senn and Yip (2013)
identifies four types of advantages for firms which are relationship, economics,
knowledge and leadership. In essence the concept of VCC is based on a new approach,
it is a prerequisite for becoming and remaining competitive (Saarijärvi, 2013) and,
according to Karpen, Bove and Lukas (2011), VCC is the new cornerstone of business
strategy.
So far, the research on VCC and SDL has fallen short in looking into the organization/
firm at the level of analysis. Most research was focusing on the customer side at the
research level thus it would seem beneficial to explore the organizational perception of
VCC and SDL itself. The thesis will look into the adoption of and readiness for VCC
and SDL and the results will enable the practitioners and the managers in the sector to
better understand how to shape a VCC as well as “SDL mindsetted” organization or – in
short – a service-orientated organization. The industry sector, which will be explored
and where this research is embedded, is the automation market (sector) where the
researcher has spent the last 16 years of his professional life. The automation market
and the business context will be introduced in the next section.
1.1. Business context
The automation market is part of the electro market and according to ZVEI (2012b) the
automation market yielded in 2011 11% of the total world electro market as can be seen
in Figure 1.
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Figure 1:  World electro market – breakdown 2011 per sector (adapted from ZVEI, 2012b)
The automation market is driven be energy efficiency, optimization of asset utilization,
cost efficiency and reduction of engineering time.
The worldwide revenue in the electric automation market yields approximately EUR
400 billion in 2015. On overview of the global automation market is shown in Figure 2.
Figure 2:  Global automation market (Belden, 2015)
It can be split into five different market segments, namely energy automation, process
automation, building automation, automotive automation and factory automation.
Automation therefore deals with product and processes to support industry and
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companies by replacing manual working tasks by means of intelligent automated
products, components, processes and systems.
The researcher has been working for Belden since 2012 where he gained responsibility
for the product management, business development and application engineering. Belden
is a EUR 2.2 billion American stock listed company with a global footprint in terms of
production facilities, R&D as well as the marketing & sales organization. One of the
key markets for Belden is the factory automation market. Belden’s business is
structured in four product platforms: industrial connectivity, industrial IT, enterprise
connectivity and broadcast. Belden’s industrial connectivity business includes a wide
range of passive as well as active connectivity products and components (for a detailed
presentation of Belden please refer to appendix A.3.7 “Brief description of Belden and
SICK AG”).
Driving the business in the global automation market is one of the key missions of the
business unit the author is working for. Within this market, factory automation gains
particular importance. The market breakdown of factory automation is presented in
Figure 3.
Figure 3:  Global automation market for factory automation (Belden, 2015)
The factory automation market can be subdivided into Drives, PLC/IPC, Sensors,
Actors, Safety and Integration & Engineering with the Safety Market (Human machine
safety) segment having a special status due to its highly challenging technical
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characteristics. The entire global automation market/industry is one of the world’s
major high-tech sectors and employs some 1.7 million people (Berger, 2015). The
German automation industry is part of the German electrical and electronic industry
which is a high-tech industry with revenues adding up to EUR 3.414 billion in 2011
globally. The industry contributes 3% to the German gross domestic product (GDP) as
well as 12% to the domestic industry production. Within this industry, EUR 13 billion
are spent on Research and Development per annum, which corresponds to one fourth of
all industrial R&D expenses in Germany. With its more than 76,000 employees in R&D
the sector counts for 25% of all R&D jobholders within the German industry (ZVEI,
2012a). In total the industry employs more than 250,000 people in Germany according
to ZVEI (2015). Having introduced the business context, the next section will reflect the
organizational problem that guides this research.
1.2. Organizational problem
The automation industry is facing many challenges nowadays. Industry growth rate is
slowing down and the overall automation industry is a quite fragmented and mature
market. The growth rates of the year 2012 compared with 2011 with respect to turnover
declined by –0.5% whereas the 2014 figures reflected a flat development yielding 0.4%
growth according to ZVEI (2015). The industry is divided by the ZVEI into the three
sub-sectors namely electrical drives counting for –7.7% in terms of CAGR,
measurement and process automation, switching devices, switching systems counting
for +3.6% in terms of CAGR and industrial programmable controllers counting for –
0.3% in terms of CAGR (ZVEI, 2013).
Furthermore, automation industry is facing high rivalry in terms of market forces.
Customer power is high; many companies are consolidating their procurement pro-
cesses globally which allows them to optimize their buying strategies. The business is
shifting from Europe to Asia with many new entrants approaching the market and with
high subsidization risks for well established players. On the other hand, year over year
growth and sustainable profit achievement in this market of high rivalry are key issues
for all top managers in the sector in order to hit their targets and keep the firms com-
petitive.
In order to stay competitive and to ensure sustainable and profitable growth one of the
key challenges for competitive advantage is the customer centric and customer
orientated organization (Gummeson, 2008a). Such findings are consistent with Payne
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(2005), viewing the customer relationship as a key asset. Researchers identified
customer participation in the value chain to be a growing trend (e.g. Bendapudi &
Leone, 2003) and also to be a question of survival and success of some firms and
decline and failure of others (Normann & Ramirez, 1993). At the same time the creation
of value is of highest importance for all firms (Lindgren et al., 2012). This involves that
authors recommend that discussions about value should not only appeal to academics
but also to business market managers (Walter & Ritter, 2003). Thus, new concepts are
needed to outperform competition. One of those new concepts is VCC which was
introduced previously. Many companies within the consumer market are already
moving into reorienting their activities towards VCC activities with consumers, e.g.
Lego’s Mindstorms series, Google’s Android and Starbucks’ MyStarbucksIdea
(Kowalkowski, 2012). Mercedes-Benz has established international “experience
centres” to better engage with customers as well as to support interaction and value-in-
use on a continuous basis (Payne, Storbacka & Frow, 2008). A similar approach was
chosen by Nike, who introduced the Nike Plus concept for better engagement with
customers as collaborators in value creation (Mukhtar, Ismail & Yahya, 2012).
According to Ramaswamy (2010), Cisco (which is one of the key competitors of
Belden) launched a reorganization of its sales- and channel-facing teams to streamline
them around speciﬁc architectures and business segments. Cisco’s Commerce
Transformation initiative enables customers, partners and sales representatives to
communicate on uniﬁed engagement networks, whether discussing content, conﬁguring
products, placing and tracking orders, renewing maintenance agreements, or evaluating
leasing options. Within a short period of time there were close to 20,000 partner-users
on the platform and 56,000 deals worth EUR 3.4 billion had been processed. Using the
customer at research level, several studies proved positive impact e.g. positive impact of
user experience on competitive advantage (Anonymus, 2012) or impact of VCC on
satisfaction and trust (Nam, Rajah & Marshall, 2008). Positive impacts of VCC have
also been shown e.g. in the study of Devasirvatham (2012), Zhang and Chen (2008) and
in the case of Nike Plus (Ramaswamy, 2008). Past literature, so far, has fallen short
from investigating comprehensively the scope of VCC adoption and readiness (Spiller,
Lamberti & Noci, 2012). The research is embedded within marketing or service science
where very few studies have focused on firms’ internal adoption of VCC. What remains
to be explored are the adoption of VCC and organizational readiness and the
investigation of the relationship between SDL and VCC in terms of firm/organizational
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practices within the automation industry. As Normann and Ramirez (1993) suggest
firms need to continuously reassess their competencies and relationships to keep their
value-creating systems “malleable, fresh, and responsive.” Nowadays, many companies
say and pretend to be customer centric. Out of 183 VDMA membership companies
81.5% are foregrounding the customer in their mission statement1. But how ready are
the organizations really to adopt the emerging concepts of VCC? Thus, research
objective 1a and 4 can be formulated as: To investigate the adoption of VCC within the
automation industry sector and to investigate the organizational readiness for VCC
within the automation industry sector. Past research revealed that certain external
conditions are presented as enablers for the adoption of VCC. However, external market
mechanisms occur in the research rather in terms of “introductory element” than in a
solid evidence based research way. Thus, research objective 1b can be formulated as:
To explore how certain external conditions are influencing the adoption of VCC within
the automation industry sector. Is there a relation between SDL and VCC as predicted in
the theoretical foundational premises of Vargo and Lusch (2008a)? Thus, research
objective 2 can be formulated as: To investigate the relationship between SDL and VCC
within the automation industry sector. Furthermore, how ready are the organizations to
adopt the new SDL? Thus, research objective 3 can be formulated as: To investigate the
adoption of SDL within the automation industry sector. This is in line with Fliess,
Nadzeika and Nesper (2012) who emphasize the importance of new discussions as well
as collaborating with industry in order to progress SDL beyond conceptualizations.
Consequently, the research aim in this current study is to investigate the adoption of and
readiness for VCC and SDL. Adoption in this context means to investigate the act or
process of beginning to use something new or different2. Therefore, the DBA research
project “Value Co-Creation and Service-Dominant Logic: Organizational Adoption and
Readiness within the Automation Industry” can contribute to knowledge as well as to
practice. Taken a pragmatist’s view, the research aim and objectives are summarized in
Table 1.
1 Detailed sources are available on request: source contains analysis of 183 companies web sites.
2 http://www.merriam-webster.com/dictionary/adoption [accessed on January 25th 2014]
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Research aim To investigate the adoption of and readiness for VCC
and SDL within the automation industry sector.
Research objective 1a
(RO1a)
To investigate the adoption of VCC within the automation
industry sector.
Research objective 1b
(RO1b)
To explore how certain external conditions are
influencing the adoption of VCC within the automation
industry sector.
Research objective 2
(RO2)
To investigate the relationship between SDL and VCC
within the automation industry sector.
Research objective 3
(RO3)
To investigate the adoption of SDL within the automation
industry sector.
Research objective 4
(RO4)
To investigate the organizational readiness for VCC
within the automation industry sector.
Table 1:  Research aim and objectives
The next section will briefly present how this thesis is structured in terms of chapters
and outcomes.
1.3. Structure
This chapter 1 “Introduction” has provided an overview of the research study, its
business context, the organizational problems of the automation market and the aim and
objectives of the thesis.
After the introduction, chapter 2 “Critical literature review” of this thesis is devoted to
the critical literature review. The chapter will address the past research streams of VCC
and SDL and will reveal a research gap which will serve as point of departure for the
research questions and research hypotheses as well as the research framework.
Chapter 3 “Research design” of this thesis covers the overall research design including
the data collection and the findings of the pilot study. This chapter also provides
insights in the research philosophy, reflects on the thesis’ limitations and covers some
ethical considerations.
The next chapter 4 “Quantitative analysis” is dedicated to the findings of the
quantitative analysis. It is structured in three parts which introduce the findings of the
three samples. All three samples contain the results of the descriptive statistics, EFA,
regression models and ANOVAs. In line with the chosen mixed methods design the
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thesis explores the findings of the qualitative analysis in chapter 5 “Qualitative
analysis”.
Finally, chapter 6 “Discussion” introduces the discussion of the thesis. It will therefore
present the key conclusions, the thesis’ contribution to practice and theory. The chapter
ends by providing the thesis’ limitations as well as suggestions for further research. The
structure of the thesis is presented in Figure 4 along with the thesis’ chapters and major
outcomes.
Figure 4:  Structure of the thesis
Critical literature review
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2. Critical literature review
2.1. Introduction
According to Saunders, Lewis and Thornhill (2012) the aim of the critical literature
review is to demonstrate awareness of the current state of knowledge in the subject, its
limitations and how the research fits in a wider context. It is about understanding the
field and key theories, concepts and ideas, major issues and debates. Therefore, it is a
critical analysis about what the published literature indicates is known and not known
about the research. According to Webster and Watson (2002) and Zorn (2006) the
literature review is a basis for uncovering where more research is needed thus identi-
fying the research gaps. It facilitates therefore the future departure i.e. the development
of the research questions, aims and objectives. Hence it is about justifying research
questions and building the research design (Bryman & Bell, 2007) to motivate the
research topic. The aims of this section are therefore outlined as follows: identification
and description of the key concepts, definitions of Value Co-Creation (VCC) and
Service-Dominant Logic (SDL) and other key themes along with delineating the
boundaries of the research. The identification of the past research streams is needed to
reveal the research gap that is then informing the research questions, the research aim
and objectives.
The critical literature review is structured as follows. This introduction section briefly
explains the aim of the critical literature review, the approach that was taken in terms of
the search phases and the key word selection strategy. The chapter then presents the unit
of analysis as well as the boundaries of the research project. The next section introduces
the notion of VCC and positions and differentiates the notion with respect to other
existing notions in the context of customer and other stakeholder collaborations. It then
continues by identifying past research streams in terms of research approach, context,
research level and focus. They serve as point of departure to reveal the research gap and
to formulate the research questions 1a and 1b. VCC is very closely linked to the notion
of SDL which leads to research question 2. Consequently, the next section provides the
theoretical foundation of the SDL and its ten foundational premises. Again the research
gap is identified which then informs the research question 3. The next section builds the
third pillar besides VCC and SDL which is the organizational change readiness and
introduces research question 4. The chapter ends by providing a short summary
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followed by presenting the research aims and objectives. The structure of the chapter is
shown in Figure 5.
Figure 5:  Structure of the critical literature review
2.2. Value Co-Creation
It was Prahalad who was the first author to coin the concept and notion of Value Co-
Creation (VCC). With its first steps in the practitioner literature back in 1992, VCC has
been extensively developed and diffused by Prahalad and colleagues, mainly through
books (Prahalad & Krishnan, 2008; Prahalad & Ramaswamy, 2004b) and articles in
managerially oriented journals (Prahalad & Ramaswamy, 2000; Prahalad &
Ramaswamy, 2003; Prahalad & Ramaswamy, 2004a). This is also reflected in a
significant increase of published research from 2004 as can be seen in Figure 6.
Figure 6:  Number of publications for VCC
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Their view is reflected in the professional magazines, news aggregators and online
blogs, where VCC appears like a buzzword. Thus, when moving to the academic side a
thorough definition of the notion VCC is necessary, which is even more important since
there is certain ambiguity about VCC and definitions are manifold.
To locate the relevant academic research reports in the first step all publications were
searched with the key word “Value Co-Creation”, “Co-Creation” and “Service-
Dominant Logic” within a time frame of 10 years using Electronic Business Source
complete (EBSCO) data base. The notions were combined with “Adoption” according
to the research aim. The search implied B2B as well as B2C areas in terms of the study
context. VCC can be considered as a generic new notion that is not limited to a
particular business type to make sure not to miss any essential research.
The next phase of search combined the key notions with a list of different other notions
as can be seen in Table 2. This was necessary to gain a holistic overview of the current
research and in accordance with the notion of “Adoption” which is per se a very broad
and generic term so that potentially other notions could refer to “Adoption” as well. The
reports were retained according to their relevance as indicated by their title or abstract,
or by examination of the report.
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Table 2:  Keyword search strategy
In addition Electronic Thesis Online Service (ETHOS) was used as well as the German
National library for online dissertations (Dissonline). As many other research reports
were cited in the reports that were found relevant for the research, these articles then
were identified and explored by means of backtracking which is a common procedure in
critical literature review (Mustak, 2013). This procedure was even more important and
relevant as the notion of “VCC” is quite new and has antecedent notions such as
customer involvement, - centricity, - empowerment, - participation, - engagement,
- supplier-integration, joint production, co-production, collaboration, joint value
creation and co-extraction. The next phase then was looking for change readiness
frameworks using the key words “Change” and “Change readiness”.
2.2.1. Unit of analysis and boundaries
Webster and Watson (2002) indicated the importance of clearly stating the level and
unit of analysis and the boundaries undertaken in the review. Levels of analysis are
commonly referred to in terms of the SOGI model – societies, organizations, groups and
individuals based on Bryman and Bell (2007). The level of analysis of the research is
the firm/organization on a global scale. The unit of analysis of the research is how the
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ﬁrm/organization employs to manage the adoption of VCC and the adoption of SDL in
regard to its managerial and organizational approaches and its readiness for the topics.
The research will focus on the global automation sector which was introduced in the
previous chapter and is part of marketing and service science research. It is
characterized by business to business (B2B) market relations. B2B differentiates to
business to consumer (B2C) relationships in some manners. The following Figure 7
summarizes research on differences between B2B (industrial) and B2C (consumer)
marketing:
Figure 7:  Research on differences between industrial and consumer marketing (Fern & Brown,
1984)
In particular, relevant for VCC are the degree of integration, reciprocity, service
requirement and knowledgeability. Degree of integration ties into degree of interaction
with e.g. customer supplier integration representing one important notion as will be
shown in Figure 12. Reciprocity is a fundamental part of SDL as will be shown in
section 2.3.1.2 “From value-in-exchange to value-in-use”, service requirement per se
ties into the entire SDL which will be discussed in section 2.3 “Service-Dominant
Logic”, and knowledgeability will be an essential part of the used definition of VCC as
will be shown in section 2.2.3 “Definitions and explanations of Value Co-Creation”.
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The importance of value creation through interaction in B2B is pointed out by several
authors (Lindgren et al., 2012; Möller, 2006) and earlier a call was made to emphasize
the importance of collaborations and partnership (Bucklin, 1970). Finally, as Grönroos
(2011a) points out, in B2B per se, more or less interactive contacts between suppliers
and customers are taking place. Figure 8 shows and summarizes the wider research
context. The level and unit of analysis will be further developed within this thesis’
chapter.
Figure 8:  Research context
The next section will talk about how VCC emerged as new concept within the
marketing theory.
2.2.2. Evolution of marketing theory – new concept of the
market
The Industrial Marketing Committee Review Board defined marketing back in 1954 as
activities involved in the flow of goods and services from production to consumption
(Fern & Brown, 1984). This view has influenced many years of marketing research.
Porter’s value chain (Porter, 1990) has also had impact on many years of marketing
strategy, researchers and scholars. Moreover, Porter’s school of thought was the basis
for many business managers when shaping their business strategy within the firms.
Drawing on his work, companies need to deliver greater value to customers to
outperform and stay competitive (Porter, 1996). The company-customer relationship is
a sequential process with transactions that take place along this entire value chain
(Wikström, 1996a). Also, in this perspective the market arena was separated from the
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value creation process (Kotler, 1967). Customers’ needs and marketing strategy as well
as decision-making were centered on the marketing 4Ps (Kotler, 1967; Crowther &
Donlan, 2011).
However, this old view has undergone a process of change since past research
concluded that deeper relationship to the customer will have positive impact on e.g.
quality through higher knowledge (Wikström et al., 1994). As Grönroos (2012) notes
the new goal of marketing is to engage the firm with the customers’ processes to
support value creation. A number of authors outline that this can also be seen as a
paradigm shift from product to service orientation and from a rather transactional
approach to relational approaches (Crowther & Donlan, 2011; Awa, Maclayton &
Emecheta, 2011; Wikström, 1996a).
This shift is also a major conceptual shift that represents moving from static resources
to dynamic resources such as employees, competences and customers (Edvardsson et
al., 2012). The authors suggest that value creation, the processes of value creation, their
notions and interpretations are evolving from a product- and firm-centric perspective to
new concepts called “personalized consumer experiences” (Prahalad & Ramaswamy,
2004a; Harwood & Garry, 2010). According to them, this new concept implies a new
customer role: from isolated to connected, from unaware to informed, from passive to
active (Prahalad & Ramaswamy, 2004a; Nam, Rajah & Marshall, 2008). The
perspective of a market changes from a target market perspective to a market forum
perspective and an economic theory of experience based view (Prahalad &
Ramaswamy, 2004b). The traditional market view is moving to a system where the lives
and worlds of customers and firms are overlapping and converging, markets are more
than simple exchange mechanisms (Bhalla, 2011). The traditional concept of a market
as well as the process of value creation is company-centric whereas the new concept
looks on the market as a forum for co-creation experiences based on the notion of
Prahalad and Ramaswamy (2004a). The “old” market is separated from the value
creation process, also the firm is separated from the consumer/customer. This is
illustrated in Figure 9.
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Figure 9:  The traditional concept of a market (Prahalad & Ramaswamy, 2004a)
The new concept of the market involves it as integral part in the value creation process.
Now interaction is the locus of co-creation of value and co-creation experiences are the
basis of value. This is illustrated in Figure 10.
Figure 10:  The emerging concept of a market (Prahalad & Ramaswamy, 2004a)
Following this reasoning it is now necessary to explore critically the background and
definitions of VCC. This will be given in the next section.
2.2.3. Definitions and explanations of Value Co-Creation
VCC is rooted in the notion of Tofﬂer (1980) who created the notion “prosumer”, a
blend of producer and consumer. The presumption is focusing on the process where
customers co-design and co-produce their own products (Witell et al., 2011;
Terblanche, 2014). Several authors defined VCC.
The first stream of definitions emphasizes the wide context in terms of interactions, e.g.
Cinquini, Di Minin and Varaldo (2013), where diverse entities opportunistically and
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systematically interact to realize mutually beneficial outcomes. It provides therefore a
holistic definition of VCC. Grönroos (2012) defined VCC as joint activities by parties
involved in direct interactions, aiming at contributing to the value that emerges for one
or both parties. This definition also foregrounds the notion of value which plays a
significant role as will be discussed later. Marketing researcher define it as a new
marketing approach where the customer is an integral, active part of the value creating
process (Nam, Rajah & Marshall, 2008).
The second stream of definitions emphasizes and foregrounds consumers and customers
in the interaction process. The definition of co-creation by Senn and Yip (2013) is based
on the intensity scale of relationship between firm and customer where the network
perspective can be seen as co-creation. It is a joint function of actions of the providers
and the consumers (Saarijärvi, 2013), or a joint action by a customer and a service
provider during their direct interaction (Grönroos, 2012). Drawing on the definition of
Zwass (2010), “Co-creation is the participation of consumers along with producers in
the creation of value in the marketplace”. Hansen (2009) defines co-creation as a buyer-
supplier relationship where co-creation is the highest level of trust that can be reached
between buyer and supplier. It therefore requires inherently participation of more than
one service systems (firm/customer). Essentially, value is created by means of
integration and application of resources. The resource is therefore getting exchanged.
The third stream of definitions revealed authors who were focusing on the experience
within their definitions (e.g. Sheth, Sisodia & Sharma, 2000; Nam, Rajah & Marshall,
2008; Ramaswamy, 2010). Authors also suggest that the target of VCC is an interaction
that leads to co-creation experience or personalized consumer experiences. It is about
engaging customers in enriched experiences (Ramaswamy, 2010), organizations are
aiming to achieve quality of experiences instead through benefits of users. The
experience becomes an integral part of the overall supplier-customer management
(Hollyoake, 2009). Within these streams of definitions, value is now “centered in the
experiences of consumers”, they get engaged in the process of creating value. At the
same time firms’ and managers’ task is to create experience environments to enable
VCC in the new sense (Prahalad & Ramaswamy, 2004b). A specific form of experience
environment – called event – is proposed by Crowther and Donlan (2011) and acts as a
resource integrator. They suggest that an event provides a space to co-create value
through trust, learning and adaptation. Vernette and Hamdi-Kidar (2013) conclude that
a call for co-creation is not enough to ensure customer participation. VCC happens in
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virtual environments and co-creation platforms or virtual consumption communities
(Harwood & Garry, 2010). Customers willingly decide to interact with the experience
environment (Harwood & Garry, 2010). The customer is able to create his own unique
and personalized consumption experience in a co-creation context (Prahalad &
Ramaswamy, 2004a).
A fourth stream reveals definitions in the context of innovation management and new
product development (NPD) where VCC is seen as a collaborative activity where
customers actively contribute and/or select the content of a new product offering
(O’Hern & Rindfleisch, 2008). In this context, co-creation is central to open innovation
and co-development partnerships that entail creating and delivering a new product,
technology or service can be used as an effective way of innovating the business model
and improving innovation effectiveness (Chesbrough & Schwartz, 2007). Another
definition is given by Vernette and Hamdi-Kidar (2013) where a distinction is made
between upstream and downstream co-creation. Upstream VCC concerns customer’s
potential and to involve them in new product development whereas downstream VCC
concerns rather the customer’s personal consumption/brand experience.
Additional definitions of VCC plus the focus of the definition can be found in Table 3.
Definition Focus of
definition
Reference
Co-creation is a collaborative new product
development (NPD) activity in which
consumers actively contribute and select various
elements of a new product offering.
NPD O’Hern and
Rindfleisch
(2008)
Co-creation in NPD is the practice of
collaborative product development by firms and
consumers.
NPD Hoyer et al.
(2010)
In service management literature co-creation is
described as involving a high level of customer
participation in customizing the product or
service, which requires “collaboration with
customers for the purpose of innovation”.
NPD
(customization)
Damkuviene
et al. (2012)
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Definition Focus of
definition
Reference
Co-creation is about joint creation of value by
the company and the customer. Consumers can
have active dialogue and co-construct
personalized experiences by creating an
experience environment.
Customer/
experience
Prahalad and
Ramaswamy
(2004b)
The processes and activities that underlie
resource integration and incorporate different
actor roles in the service ecosystem.
Holistic approach/
resource
integration
Lusch and
Nambisan
(2015)
The notion of co-creation is recognized as being
a more holistic, higher level concept, reflecting
different forms of client participation behavior.
Holistic approach/
customer
Damkuviene
et al. (2012)
Co-creation is considered a collaborative or
joint activity including both producers and
consumers for the purpose of creating value.
Customer Nysveen and
Pederson
(2013)
Co-creation is the process by which mutual
value is expanded together, where value to
participating individuals is a function of their
experiences, both their engagement experiences
on the platform, and productive and meaningful
human experiences that result.
Experiences Ramaswamy
(2011)
VCC is a situation where value is created jointly
and reciprocally by a firm, its customers and
other network actors, where the resultant value-
in-use is greater than that of its component
parts.
Holistic approach/
value
Alexander
(2012)
Co-creation is a collaboration that results in
unique value through dialogical interaction,
whereas co-production requires known
resources and essential capabilities.
Holistic approach/
value/resources
Terblanche
(2014)
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Definition Focus of
definition
Reference
Benefit realized from integration of resources
through activities and interactions with
collaborators in the customer’s service network
Customers Pinho, Beirão
Patrício and
Fisk (2014)
Table 3:  VCC definitions
The current definitions show different angles in regard to the definitions, i.e. some of
the authors imply value into the notion, some of the authors don’t. Thus, all the
mentioned definitions show a too narrow subject focus. One definition gains particular
importance, namely the definition of Saarijärvi (2013) which is a holistic approach to
the notion and which will be used in the future research project. The definition takes a
firm perspective angle where the firms’ role is to make sure to support customers value
creating process (“Value”), integrate the right customer resources (“Co”) and provide
the right mechanisms through which the resource integration is enabled (“Creation”).
This is illustrated in Figure 11.
Figure 11:  Constituent parts of VCC (Saarijärvi, 2013)
Using the definition of Saarijärvi (2013) as point of departure, a lot of notions are
consistent with the creation part of co-creation and can be seen as mechanisms
(Saarijärvi, 2013), e.g. co-production, co-design and co-development. They appear in
research as methodologies, classifications etc. A full list of commonly described
mechanisms can be found in appendix A.2.
Following the critique that many definitions are too narrow in regard to their subject
focus, the holistic model of Saarijärvi (2013) this research project will use the following
definitions based on Gummesson and Polese (2009) and Piller, Ihl and Vossen (2012):
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The two definitions emphasize the broad implication (“two active parties”) as well as
they foreground the customer in the interaction process. In Gummesson and Polese’s
(2009) definition, VCC is about “two active parties that are mutually investing in
research, knowledge, financial solutions, production and other efforts.” Piller, Ihl and
Vossen (2012) define VCC as “an active, creative and social collaboration process
between producers and customers facilitated by the company.”
The critical interpretation of the different definition streams of VCC revealed four
streams and it can be concluded that there is yet no distinct definition of VCC.
Furthermore, the roots of VCC can be found in marketing and management theory with
antecedent notions such as e.g. customer centricity, customer engagement or customer
participation. Market orientation and customer orientation as key topics for firms were
already introduced by Drucker (1954) with a satisfied customer being the only valid
business purpose and were further developed by Kotler (1991). Having explained the
holistic definition of VCC it is now necessary to delimit the notion from former and
similar notions. This will be discussed in the next section.
2.2.4. Differentiation with respect to other notions
As this research will look mainly on VCC between the organization/firm and the
customer the antecedent notions were critically explored in the context of customer. The
different antecedent notions that could be identified are: customer centricity, customer
co-design, customer collaboration, customer contribution, customer co-production,
customer engagement, customer focus, customer integration, customer interaction,
customer involvement, customer joint production, customer orientation, customer
participation, customer product co-development and customer supplier integration. The
full list of definitions with respect to the identified antecedent notions is presented in
appendix A.2.3 “Definitions of antecedent notions of VCC”. The critical analysis of the
definitions of the different notions revealed two dimensions, namely “Degree of
interaction” as well as “Direction of interaction”. VCC will be positioned in accordance
with these two dimensions which will be discussed in the next section.
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2.2.5. Holistic positioning of Value Co-Creation
2.2.5.1. Direction of interaction
It is obvious that all definitions of the notions mentioned above contain a specific
description or at least a relevant indication to split them into the direction of interaction
where interaction also means “resource transfer”. The first sub-dimension is
unidirectional resource transfer and the second is bidirectional resource transfer.
Unidirectional is usually the collection of customer input, but it is also possible vice
versa, that the company is pushing something into the direction of the customer.
Bidirectional resource transfer is more VCC related than unidirectional because this is
characterized by a real exchange of resources. The resource transfer in both sub-
dimensions, unidirectional and bidirectional, could be everything that creates or leads to
VCC. Especially a transfer of information, know-how, knowledge, goods, parts, people
or technology has to be mentioned. All those transfers can be viewed from the goods or
the service perspective angle. Lusch and Nambisan (2015) pointed out that there is a
crucial distinction between the goods and the service centered vantage point. Within the
goods centered approach the performance output is exchanged and that is usually a
physical and tangible product. On the other hand, under the service centered view
service is exchanged for service. This will be discussed in the section on the Service-
Dominant Logic “SDL”.
2.2.5.2. Degree of interaction
VCC refers usually to a customer-company relationship but it does not exclude a
relationship between a company and more than one customer related to the same
product, process, aspect or topic. Other typical interaction scenarios in B2B industry can
be found in strategic purchasing, e.g. conglomeration of first tier customers who have
need for the same or nearly the same on demand produced product (this may often occur
in car manufacturing). The customers are able to save costs if they design, engineer,
plan and develop the product or the service together with the company. The whole
production will become more efficient. This finding suggests that “the degree of
interaction between customers” is another dimension to distinguish the several notions
related to VCC. The following Figure 12 shows the different notions with respect to the
two dimensions “Degree of interaction between customers” as well as “Direction of
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interaction between customers”. Figure 12 shows the positioning of VCC in regard to
the other notions.
Figure 12:  Positioning of Value Co-Creation
2.2.6. Summary
VCC can be positioned as a concept that has the largest extent of the degree of inter-
action and has as well the largest extent of the intensity of bidirectional interactivity.
This is in line with Vargo and Akaka (2009) who suggest that VCC is a much broader
concept or has been suggested as superordinate concept. It has become a key concept
within service marketing and business management (Saarijärvi, 2013). Given the
positioning of VCC in regard to the other notions, this study will use the following
definition for VCC. They will inform the next research phases.
VCC is about two active parties that are mutually investing in research, knowledge,
financial solutions, production and other efforts. Thus, it is an active, creative and social
collaboration process between producers and customers facilitated by the company
(Gummesson & Polese, 2009; Piller, Ihl & Vossen, 2012).
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The definition covers the bidirectionality as well as focuses on the degree of interaction
as derived from the antecedent notions of VCC. It is also in line with the research con-
text taking a firm internal perspective in terms of research level (see Figure 8). Having
clarified the positioning of VCC, the next section will discuss the major research
streams of VCC.
2.2.7. Major research streams of Value Co-Creation
In accordance with the research context (see Figure 8) the different research streams are
presented with respect to the different research levels.
2.2.7.1. Research level: customer
This stream of research revealed the following different key research focuses: concep-
tional research aiming to propose conceptional frameworks, new marketing theories or
models or case studies aiming to provide insights in benefits and applicability of VCC.
In terms of conceptual research Vernette and Hamdi-Kidar (2013) proposed a concep-
tual framework for upstream and downstream VCC. Piller, Ihl and Vossen (2012)
introduced a framework of customer involvement during the innovation process. A
classification of VCC methodologies based on customers’ role and value is provided in
the study of Mukhtar, Ismail and Yahya (2012). The five-stage dynamic model of
consumer involvement in co-production of Etgar (2008) is a production orientated
perspective on VCC. In terms of positive impact of VCC, the study of Nambisan and
Baron (2009) discussed the impact of customer interaction characteristics on perceived
customer benefits and customer participation in value creation. Awa, Maclayton and
Emecheta (2011) showed positive impacts of user involvement on costs in his study and
the research of Anonymus (2012) showed positive impact of user experience on
competitive advantage. Also on the customer level, Nam, Rajah and Marshall (2008)
investigated positive impact of VCC on satisfaction and trust whereas Magnusson,
Matthing and Kristensson (2003) identified positive effect of user involvement on
quality of idea generating. Positive relation between VCC and customer satisfaction was
identified in the study of Vega-Vazquez, Ángeles Revilla-Camacho and Cossío-Silva
(2013). Also, in the wider context of innovation management, Lüttgens’ (2010) research
showed that customer involvement has positive impact on innovation projects.
Customer participation and impact on product value obtained by customers was shown
by Fang (2004). Finally, Alexander (2012) investigates the VCC concept and its
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positive impact on customer behavior and firm performance. Appendix A.1 shows a
detailed summary of previous research, highlighting the research approach (quantitative,
conceptional, qualitative, case study) as well as the key research focus.
2.2.7.2. Research level: customer and firm
In comparison with the previous section there is less research focusing on the customer
and the firm at the same time in terms of the research level. The conceptual research
stream is dominated by the research of Prahalad and Ramaswamy who introduced the
DART model. The model is well recognized as a groundbreaking framework with four
components of VCC, namely dialogue, access, risk assessment and transparency. It will
be used as bases to design a measurement scale for the adoption of VCC within
organizations (see chapter 3 “Research design”), as is cited by many authors as the
building blocks of VCC (see below). Payne, Storbacka and Frow (2008) introduced
another conceptual framework for VCC which contains a strong component of customer
processes with a focus on customer learning and relationship experience (see
Figure 13). However, it is not considered appropriate as point of departure for
measuring the adoption of VCC. It contains elements of the customer process which
would not fit with focusing only on the internal organization at research level.
Furthermore, some co-creation opportunities appear rather as statements of facts within
the framework, e.g. technological breakthroughs. Lastly, the planning, implementation
and metric elements of the framework are generic elements that need to be considered
whenever organizations pick up new themes and implement them within the
organization.
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Figure 13:  Payne’s framework of VCC
Zwass (2010) introduced a taxonomic framework and potential motivators of co-
creation as can be seen in appendix A.2, Figure 43. The conceptual work is focusing on
e-commerce and is therefore not considered to be relevant for this particular research.
On the other hand, the framework contains “motivators” as prerequisites for the process.
The described “motivators” will be widely covered by the change readiness aspects
which will be discussed in section 2.5 “Organizational change theory and change
readiness”.
Appendix A.1 shows a detailed summary of previous research, highlighting the research
approach (quantitative, conceptional, qualitative, case study) as well as the key research
focus. The next section will present the conclusions that lead to the research gaps and
that emerge after considering the sources as a whole.
2.2.8. Research gap and research questions 1a, 1b and 2
The literature research revealed that most of the research was focusing on research pre-
dominantly on the customer or customer and firm at level of research. There is scarce
research on the firm/internal organization at level of research and perspective on the
firm/internal organization as a key focus. On the other hand, research on the customer at
research level showed positive impact and opportunities for customers for VCC. Taking
a firm internal perspective at level of research supports the conclusion that filling the
research gap with a study on the firm adoption of VCC will contribute to theory as well
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as to practice. Consequently, the first research question of this study can be formulated
as follows:
Research question 1a: How is VCC adopted within the companies in the relevant
sector?
The identified research gap is also supported by other previous authors, e.g. Spiller,
Lamberti and Noci (2012) or Ramaswamy (2009) who pointed out that the co-creation
journey always begins inside the organization. The process and dynamics of VCC are
still scarce, also empirical studies are scarce as indicated by Pinho, Beirão, Patrício and
Fisk (2014) and Tanev et al. (2011). The reason for this, as Grönroos (2012) argued, is
that the strong “metaphoric” construction form of the VCC term acts as barrier to
focused empirical analysis. Thus, there is very scarce research so far in terms of
adoption of VCC. Spiller, Lamberti and Noci (2012) developed a scale of co-creation
adoption measuring the extent to which companies adopt a number of co-creation
practices in the different phases of NPD. But their study only focused on co-creation in
the context of NPD, namely within the concept phase, development phase and launch
phase. Furthermore, the conceptual framework that they have developed is based on a
content analysis of reports that were published in the past, i.e. no newer empirical data
was gathered.
The tendency to focus on VCC as co-innovation in particular in the B2B area is also
supported by Roser, DeFillipp and Samson (2013) and is in line with the identified VCC
definitions (see Table 3). The study of Ng, Nudurupat and Tasker (2012) measured
VCC in the context of two MRO service contracts between two defense contractors and
the UK Ministry of Defense. Their findings reveal seven generic attributes of VCC
(AVCs) as essential for the capability to deliver value-in-use. These are behavioral
alignment, process alignment, congruence in customer expectations, congruence in firm
expectations, empowerment and perceived control, behavioral transformation and com-
plementary competencies. The study has a small sample size and a strong focus on
contractual management in a very specific industry environment (defense) and is
therefore limited in terms of generalization.
The research of Ranjan and Read (2014) was aiming to find the dimensions of VCC.
They isolated two main theoretical dimensions of VCC, namely co-production and
value-in-use. They exposed other conceptual elements which underlie each dimension.
The elements were tying in the concept of SDL (e.g. relations) and in the DART
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concept (i.e. Dialogue, Access, Risk assessment and Transparency) which will be
discussed later. Co-production is focusing on the production activities from both firm
and customer and is limited in terms of degree of interactions. Concerning the sample
group, the measurement scale was externally validated using a sample of international
students. The authors suggest that their comprehensive conceptualization and
measurement of VCC should offer a key to investigate the antecedents of VCC. The
research of Allen (2009) was conducted under the scope of software engineering and
electronic commerce. Four components of VCC practices were proposed, however, the
components are more a practical guideline for the introduction of VCC within an
organization than a proxy for the adoption of VCC on the organizational internal level
(see appendix A.2, Figure 44).
Many authors in VCC research suggest the “DART” concept of Prahalad and Ramaswa-
my (2004a) as one of the key concepts within this field in regard to firms internal
prerequisites for VCC (Payne, Storbacka & Frow, 2008; Skaržauskaitė, 2013; Zhang &
Chen, 2008; Reay & Seddigh, 2012; Leavy, 2012; Leavy & Ramaswamy, 2013;
Mukhtar, Ismail & Yahya, 2012; Terblanche, 2014; Romero & Molina, 2009;
Chakraborty & Dobrzykowski, 2014; Chakraborty & Dobrzykowsk, 2013; Tanev et al.,
2011; Alexander, 2012; Pluijm, 2010; Rasmussen, 2012). DART stands for Dialogue,
Access, Risk assessment and Transparency. These building blocks represent a system
necessary for firm and customer interaction as shown in Figure 14. In this context
Prahalad and Ramaswamy (2004b, p. 23), define the notions as follows:
“Dialogue means interactivity, deep engagement, and a propensity to act on both sides
(firm/customer). Access is about information and tools. Risk assessment refers to the
probability of harm to the consumer. Transparency is the need to open-up for prices,
costs and profit margins.”
Critical literature review
30
Figure 14:  Building blocks of interaction for Value Co-Creation (Prahalad & Ramaswamy,
2004a)
Thus it can be concluded that these four building blocks are essential for true and mean-
ingful VCC as suggested by Albinsson (2011). Albinsson (2011) developed a scale
based on the DART model. By utilizing the DART model, the study presents the deve-
lopment and refinement of a VCC scale that measures the extent to which a firm co-
creates value with its customers in service/product delivery. The model was developed
by means of a sample of business students from two universities in the United States.
This study can serve as point of departure for future research. However, future research
should consider the differential importance and/or relationships across the DART com-
ponents and other themes of interest in service-dominant frameworks. Additionally,
future research should include more demographically diverse samples to further validate
the developed scale and establish the generalizability of the results as proposed by
Albinsson (2011). As a result of this, the adoption of VCC will be further investigated
by means of the adoption of the DART building blocks. This will be further explored in
the methodology chapter.
Appendix A.1 shows a detailed summary of previous research on the firm level, high-
lighting the research approach (quantitative, conceptional, qualitative, case study) as
well as the key research focus. The critical literature review also revealed that certain
external conditions are presented as enablers for the adoption of VCC. However,
external market mechanisms occur in the research rather in terms of “introductory
element” than in a solid evidence based research way. To the author’s best knowledge,
no research so far has investigated how the external conditions influence the adoption of
VCC. On the other hand the exploration of the external conditions and how they
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influence the adoption of VCC is considered to be relevant and important in the context
of this research. This will provide a broader picture of the adoption elements. Thus,
research question 1b can be formulated as follows:
Research question 1b: How are certain external conditions influencing the adoption
of VCC within the companies in the relevant sector?
In total four different external conditions were identified. They are all considered to be
very relevant in regard to the adoption of VCC since they influence practitioners and
managers within the relevant automation sector every day when conducting their
professional duties.
The first external condition is: global view and networked world (Prahalad &
Ramaswamy, 2004b; Bhalla, 2011; Windisch, 2011; O’Cass & Ngo, 2012; Romero &
Molina, 2009; Fisher & Smith, 2011; Pluijm, 2010; Cinquini, Di Minin & Varaldo,
2013). VCC per se requires networking capabilities of the organization, focus on
relations as part of the key themes with SDL (see 2.3.1.3.) being mandatory when
moving from GDL to SDL.
Following RQ1b it can be hypothesized:
∂ H1: Global view and networked world will positively effect VCC.
The second external condition is: empowered customer (Bhalla, 2011; Senn & Yip,
2013; Hollyoake, 2009; Zhang & Chen, 2008; Terblanche, 2014; Ramaswamy, 2010;
Pluijm, 2010; Skaržauskaitė, 2013). The adoption of VCC in the context of this research
will look on how organization perceives their capabilities to “value-co-create with
customers”. Following this logic and following the idea of overlapping
markets/customers with the organization (in contrast to Porters marketing logic where
the organization and the market/customer are separated), empowered customers are
considered to gain importance and relevance in regard to the adoption of VCC.
Following RQ1b it can be hypothesized:
∂ H2: Empowered customers will positively effect VCC.
Critical literature review
32
The third external condition is: competitive environment (Awa, 2010; Zhang, 2008).
New concepts are needed to outperform competition. Rising competition on a global
scale applies to all organizations since strategies on how to deal with competition are
typically discussed in every organization on a daily base. The critical literature review
revealed in Chapter 2.2.3. that one stream of VCC definition can be seen in the context
of innovation management and new product development (NPD). In this context, VCC
is central to open innovation and co-development partnerships that entail creating and
delivering a new product, technology or service that can be used as an effective way of
innovating the business model and improving innovation effectiveness (Chesbrough &
Schwartz, 2007). NPD is typically also driven by competition since the emergence of
for example new players or the existing competitors offering clearly influences NPD.
Therefore, following RQ1b it can be hypothesized:
∂ H3: Rising a competitive environment will positively effect VCC.
And finally, the fourth stream of external conditions are: use of internet (Vernette &
Hamdi-Kidar, 2013; O’Hern & Rindfleisch, 2008; Zwass, 2010; Windisch, 2011),
emergences of new technologies (Harwood & Garry, 2010; Ramaswamy, 2009;
Saarijärvi, 2013; Prahalad & Ramaswamy, 2004b; Zhang & Chen, 2008; Fisher &
Smith, 2011; Füller, 2010; Albinsson, 2011), information access (Prahalad &
Ramaswamy, 2004b; Bhalla, 2011). These themes are summarized as “advent of new
digitalized technologies”.  The relationship between VCC and digitalized technologies
were discussed by Ordanini (2005) and Chen, Marsden and Zhang (2012). Zwass
(2010) highlighted virtual communities as one “intellectual space” in the VCC research
and finally Mukhtar, Ismail & Yahya (2012) layed out several digitalized techniques as
classification for VCC methodologies.
Thus, following RQ1b it can be hypothesized:
∂ H4: Advent of digitalized new technologies will positively effect VCC.
VCC is pretty much anchored within the Service-Dominant Logic (SDL) since VCC is
part of one out of ten foundational premises (FP) of SDL. This will be discussed in the
next section.
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2.2.9. Value Co-Creation and Service-Dominant Logic
The link between SDL and customer orientation has been identified since the seminal
work of Vargo and Lusch (2004). The theoretical foundation of this new view of a
market is the notion of SDL as part of service science. The close link between VCC and
SDL is highlighted by many authors (Terblanche, 2014; Füller et al., 2009;
Kowalkowski, 2012; Chakraborty & Dobrzykowsk, 2013; Paredes, Barrutia &
Echebarria, 2014). The new mindset of SDL understands VCC as a mutual process
where firms and customers both contribute and integrate resources (Romero & Molina,
2009). Cinquini, Di Minin and Varaldo (2013) suggest that SDL is viewed as the
abstraction of the study of VCC. Therefore, research question 2 can be formulated as
follows:
Research question 2: Is there a relationship between SDL and VCC within the
companies in the relevant sector?
Following RQ2 it can be hypothesized:
∂ H5: SDL will positively impact on VCC.
SDL is positioned as a view in contrast to the traditional Goods-Dominant Logic (GDL)
or it seen as a fundamental dichotomy to grasp and overcome GDL (Lusch & Vargo,
2014). The view reflects an evolution of marketing theory from “market to” to “market
with” (Lusch, Vargo & O’Brien, 2007). (see also chapter 3.6.1). ). In contrast, these
authors position Goods-Dominant Logic (GDL) as an economic activity away from the
interference of customers, whereas SDL views all firm offerings as service offerings. In
the GDL value is created (e.g. goods are manufactured) by a firm and distributed in the
market. Hence, the major purpose of economic exchange is making things and then to
sell them. Consequently, from this perspective, maximum efficiency and profit can be
achieved through standardization and economies of scale (Vargo, 2008). Economies of
scale are linked to Porters view of viewing the market as being distinct to the
organization. VCC implies organization and market to overlap.
Thus, following RQ2 it can be hypothesized:
∂ H6: GDL will not positively impact on VCC.
The notion of SDL will be discussed in the next section.
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2.3. Service-Dominant Logic
2.3.1. From Goods-Dominant Logic to
Service-Dominant Logic
The SDL is based on a fundamental idea developed by the economic scholar Frederic
Bastiat (1860) who recognized the foundation of economics as service-to-service ex-
change (Vargo & Lusch, 2011). Put simple, SDL may be the philosophical foundation
of service science according to Maglio and Spohrer (2007) nowadays. It is heavily
drawing on the work of Vargo and Lusch (2004) and Vargo (2008) with SDL being
rather a mindset and a framework than a theory and is presented as a worldview and
unifying and robust framework (Lusch & Vargo, 2014). Thus, most of the work in
regard to this new shift is embedded within marketing and service research where SDL
is set against the traditional GDL, dominated by goods or products (Cinquini, Di Minin
& Varaldo, 2013). In contrast, these authors position Goods-Dominant Logic (GDL) as
an economic activity away from the interference of customers whereas SDL views all
firm offerings as service offerings. In the GDL value is created (e.g. goods are
manufactured) by a firm and distributed in the market. Hence, the major purpose of
economic exchange is making things and then to sell them. Consequently, from this
perspective, maximum efficiency and profit can be achieved through standardization
and economies of scale (Vargo, 2008). Given this perspective, firms shape their
strategies on these internal levers. This explanation clearly implies a contrast to the SDL
without interference between the firm, supplier or organization and the customer or with
the firm and the customer being distinct. Within the SDL, roles within the firm and the
customers or consumers are not distinct anymore. The contrast is reflected in the basis
of exchange: GDL focuses on the exchange of operand resources e.g. raw material,
finished goods, whereas SDL focuses on the action of operant resources e.g. people
(Vargo, 2008). Hence operand resources are rather static than operant resource being
rather dynamic by nature as indicated by Edvardsson, Tronvoll and Gruber (2010).
Vargo (2008) presented ten foundational premises of the SDL as presented in Figure 15.
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Figure 15:  Foundational premises of Service-Dominant Logic (Vargo, 2008)
FP6 presents the customer as always being a co-creator of value (Vargo & Lusch,
2008b) thus FP6 can be interpreted as the link between VCC and SDL. Apart from that
the FP reveals four other key notions, namely service, value, relation and resources.
This will be discussed in the next section.
2.3.1.1. Service and services
Service is in the focus of FP1, 2, 3, 5 and 8. Traditionally service can be seen in diffe-
rent ways: as a product e.g. in hotels, telecommunication, IT, healthcare, finance and
transportation. Service can also be seen in regard to answering customer questions or
responding to complaints, or service can be viewed as derived from a tangible product
e.g. autos (transportation service) or mobile phones (communication service). In GDL
service was defined as opposed to tangible goods by means of the IHIP notion. IHIP
stands for Intangibility: service cannot be seized, touched or manipulated;
Heterogeneity: service is unique and cannot be exactly repeated; Inseparability: service
production and consumption by consumer occur simultaneously; Perishability: service
cannot be produced in advance and stored to be sold later. The distinction between
goods and service appears to be artificial in the lexicon of marketing according to Vargo
(2008) who defines service as the application of competences (knowledge and skills) by
one entity for the benefit of another. SDL emphasizes the exchange of service for
service which is understood as an interactive process, as opposed to exchange of goods
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which is understood as the transfer of objective entities (Purvis & Purvis, 2012).
Similarly, Mukhtar, Ismail and Yahya (2012) argue that “Service, with regards to
service science perspective can be seen as a new and emerging discipline that
advocates an interdisciplinary approach to the study, design, and implementation of
service systems, that is complex systems in which specific arrangements of people and
technologies take actions that provide value for others.” Edvardsson, Gustafsson and
Roos (2005) are portraying service as a perspective on value creation rather than a
category of market offerings; the focus is on co-creation of value with customers. In this
sense the interactive, processual, experiential and relational nature form the basis for
characterizing service.
2.3.1.2. From value-in-exchange to value-in-use
Value is in the focus of FP6, 7 and 10. Grönroos (2011b) presented the foundational
premises that relate to value creation and their implication as shown in Table 4.
Foundational premises related to value
creation
Implication
The customer is always a co-creator of value. The customer as user is always
involved in the value creation
process.
The firm cannot deliver value. Value is not embedded in resources
delivered by the firm. Hence, the firm
cannot produce value.
The firm can only offer value propositions. The firm cannot engage itself with
the customer’s value creation and
influence it.
Value is always uniquely and
phenomenologically determined by the
beneficiary (e.g. the customer).
In a business context the customer
and only the customer determines
what value is created (or emerges) for
him-/herself in the specific context of
usage.
Table 4:  Foundational premises related to value creation (adapted from Grönroos, 2011b)
A quite common and general definition views value as a relationship between what one
benefits and what one sacrifices (Sánchez-Fernández & Iniesta-Bonilla, 2007). This
definition of the notion is linked in understanding and defining value as perceived value
(Aarikka-Stenroos & Jaakkola, 2012). It is critical to highlight that perceived value is
subjective based on the user’s experience (Bowman & Ambrosini, 2000; Aarikka-
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Stenroos & Jaakkola, 2012) and specific goals, knowledge and context (Frow & Payne,
2011). In addition, value might differ among the individuals based upon their different
functions and in different firms (Lambert & Enz, 2012). Taking into account the con-
cept of the SDL Grönroos (2011a) defines value for customers as follows: “Customers
get assisted by the provision of resources or interactive processes. Value then means
that they (the customers) are or feel better off than before”. Hence, value does not
emerge only from one core product but from the whole supplier-customer interaction
supporting the successful use of the core resource – in this case the product (Grönroos,
2011a). This leads to the notion of value-in-use where value is created out of obtained
resources, e.g. purchased resources, hence value emerges during usage (Grönroos,
2008b; Grönroos, 2008b; Grönroos, 2011a; Grönroos, 2011b). The firm only delivers
value propositions (FP7) which was also found in a call in B2B literature by Baron and
Harris (2010).
Furthermore, according to Witell et al. (2011) it involves the customer in the creation of
the market offerings. This is a new and different approach to the traditional approach
where value creation occurs inside the firm. Within firms’ internal processes such as
developing, design, manufacturing, delivery etc. the notion of value generating process
is used (Grönroos, 2011a). This implies that consumers are not involved at all in the
value creation process (Harwood & Garry, 2010). From this perspective value for
customers is embedded in products that can be seen as outputs of firms’ manufacturing
process which then is called value-in-exchange, value then is interpreted as “frozen
value” in time and space or being predefined by the firm (Kowalkowski, 2012).
Following the reasoning and theoretical perspective of the SDL and the notion of value-
in-use as key element of a value creation it can be concluded that value creation is used
for the process of customer’s creation of value and for nothing else. The firm provides
customers with resources for their use and can be viewed as creators of value foundation
through a value facilitation process. VCC requires customer-supplier interactions where
joint VCC is taking place.
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Figure 16:  Value creation from a value-in-use perspective (Grönroos, 2008b)
As illustrated in Figure 16, VCC needs always two parties: the supplier and the
customer. Following the value-in-use notion, all customers are value creator in a
supplier-customer relationship, they become always co-creator of value. The firm’s role
is to facilitate within the value generating process the resources for the customers to co-
create value. Additionally, a firm may become a co-creator of value as well within that
process. This implies the simultaneous presence of both supplier and customer
(Grönroos, 2011a). Hence a logical prerequisite for VCC is that an interaction between
supplier and customer occurs (Grönroos, 2011b). Interaction can take place in different
ways, forms and scales. Consequently, the supplier/firm needs to adopt SDL as
hypothesized in H5. In the next step it develops firm-customer interactions and can
become a co-creator of value with its customers. As Grönroos (2011b) suggests the
ultimate goal is to support and facilitate value creation for the customer. Therefore, the
supplier has to enable value creation. Hence, based on the value-in-use notion the goal
is reciprocal value creation.
2.3.1.3. Relation and resources
Relation is in the focus of FP8. The importance of relation within the SDL is pointed
out by Mele (2011) and Cova and Salle (2008). As the world becomes more networked
SDL is especially useful. However, also a rather relational social perspective is evident
e.g. insights from Awa, Maclayton and Emecheta (2011) who suggest that the focus is
more a reconfiguration of social relations of production.
Resources are in the focus of FP4 and FP9. In the resource based view (RBV), resources
are defined as: “All assets, capabilities, organizational processes, firm attributes,
Critical literature review
39
information, knowledge, etc., controlled by a firm that enable the firm to conceive of
and implement strategies that improve its efficiency and effectiveness” (Paredes,
Barrutia & Echebarria, 2014). In SDL resources or operant resources are considered to
be the key for gaining a competitive advantage (Hilton, College & Hughes, 2013). The
notion of resource is also directly linked to VCC, as value is co-created by customers
when they integrate resources. This includes firm-supplied resources as well as other
resources at the customer’s disposal in order to improve their performance by helping
them develop or co-develop solutions to problems (Lusch & Webster, 2011). In essence
and in particular, it is true for B2B, that value does not emerge from one resource – the
core product – but from a whole spectrum of supplier-customer interactions supporting
the use of the core resource (Hilton, Hughes & Chalcraft, 2012; Grönroos, 2011a).
2.3.2. Research gap and research question 3
Most of the earlier contributions to the SDL of marketing placed emphasis on the
conceptual level and the critical literature review revealed a clear conceptual and
theoretical research focus on SDL. This was also confirmed in the research of Ehrenthal
(2012), who found that about 70% of the research on SDL was on the conceptual level
by reviewing SDL research from 2004 to 2011. According to Lamberti and Paladino
(2013) SDL has been the subject of a wide conceptual debate over the past years. This
conceptual and theoretical stream was illustrated in the previous section that introduced
the SDL and the underlying ten FP.
This research project addresses the call for empirical work to contribute to the ongoing
critique of SDL and to an assessment of its potential reach to practitioners (Baron &
Warnaby, 2011). Empirical research is very scarce for SDL. Baron and Harris (2010)
found empirical support for customer resource integration in their study. The findings
from Ngo and O’Cass (2009) show that firms who are seeking to create a superior value
offering for customers should invest in and nurture operant resources based capabilities.
In moving forward within the new dominant logic, as espoused by Vargo and Lusch
(2004), with its focus on operant resources, this research empirically examines the role
of operant resource-based capabilities as antecedents to a firm’s value offering.
Different authors have addressed the call for empirical work and operationalization
about SDL as well as required application to prove its practical relevance to the
organization and its performance (Fliess, Nadzeika & Nesper, 2012; Lambert & Enz,
2012; Lamberti & Paladino, 2013). The call to move SDL from “propositions to
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practice” and from “theory to practice” is also addressed by other authors (Ballantyne,
Williams & Aitken, 2011; Brodie, Saren & Pels, 2011; Crowther & Donlan, 2011; Day,
2011). The gap is at the same time the main critique of SDL or – as Wright and Russell
(2012) put it – the problem can be formulated as: Is SDL testable? This call for
empirical research in combination with – to the best knowledge of the author – no
existing measurement scale to capture the “service mindset” as opposed to the “product
mindset” within an organization leads to research question 3.
Research question 3: How is SDL adopted within the companies in the relevant
sector?
There is scarce research so far on the adoption of SDL and it is rather concept orientated
as mentioned previously. Finney, Spake and Finney (2011) developed a strategic vision
how the adoption of SDL will change firms and organizations. The adoption will have
organizational impact e.g. where firms adopt the service-dominant definition of
marketing, top management devotes more time to marketing activities. They also
predict financial improvement when adopting SDL: Adoption of the service-dominant
definition of marketing will be a predictor of improved financial performance. The
report is a theoretical and conceptual discussion and is lacking any empirical evidence
in regard to the adoption theme. Finally, the adoption of SDL is supposed to deliver
opportunities to further extend innovation theory (Michel, Brown & Gallan, 2007). As
firms adopt the SDL, managers will focus on continuously creating customer value by
monitoring customer preferences. Strategists will adopt a marketing perspective when
making key strategic decisions (Vargo & Lusch, 2004).
2.4. Summary
The first section of this chapter clarified the notions of VCC and SDL and positioned
VCC in the context of other marketing notions. This was considered to be necessary
since in particular the notion of VCC has a wide spectrum in terms of how it is defined
by different authors. Also it is partly related to other marketing notions which made a
clear distinction and positioning necessary. Furthermore, this approach revealed a lack
of empirical research for the adoption of VCC and the adoption of SDL. For SDL past
research had a clear focus on conceptual and theoretical investigations. For VCC past
research was focusing on the customer in terms of the research level. The identified
research gap led to research questions 1a, 1b and 3. Furthermore, the close link between
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SDL and VCC conceptionally and in terms of the FP6 of the SDL was shown and led to
research question 2. Marketing research as e.g. Grönroos (2006) formulated a “pressure
to change”, not only for marketing researchers sticking to the GDL, but also for
organizations in this sense. Key authors within the VCC research field like Ramaswamy
(2009) suggested that becoming a co-creative organization is about changing the very
nature of engagement and relationship between management and its employees and
between them and co-creators of value – customers, stakeholders, partners or other
employees. He continuous in explaining that “in reality, the co-creation journey always
begins inside the organization”. Management needs to adopt a new mindset. Executive
leadership must take on a critical role in the initiation and the evolution of a co-creative
organization. Therefore, the next section will explore organizational change theory and
existing change readiness frameworks.
2.5. Organizational change theory and change
readiness
The notion of change readiness is embedded within organizational change management.
Many authors have created models of change on human systems. Lewin (1954) intro-
duced change as a three stages process namely unfreezing, changing and refreezing. The
stage of unfreezing was then further explored and considered to be the process of creat-
ing readiness for change (Schein, 1988; Holt, 2002; Holt et al., 2007) where readiness is
the first phase of a change process followed by adoption and institutionalization (Arme-
nakis & Harris, 1993). Holt and Vardaman (2013) draw on the trans-theoretical model
of Prochaska and DiClemente (1982) where change is based on five stages, namely
precontemplation, contemplation, preparation, action and maintenance.
Readiness is part of the preparation stage. Readiness for change is defined as
organizational members’ beliefs, attitudes and intentions regarding the extent to which
changes are needed and at the same time the organizations’ capacity to successfully
make those changes (Armenakis & Harris, 1993). This describes a state of being both
psychologically and behaviorally prepared to take action (Weiner, 2009). Readiness is
the degree of the individuals involved in the change to which they are collectively
primed, motivated and technically capable of executing the change (Holt & Vardaman,
2013). The research of Holt (2002) summarizes some definitions of readiness for
change found in literature (see appendix A.2.4 “Definitions of readiness for change”). It
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can be concluded that most of the definitions focus on the individual, whilst only some
of them focus on the organization. The definition of Armenakis and Harris (1993) takes
into account both, the individual as well as the organization. Readiness for change is
prerequisite to reduce resistance against change and therefore the first step towards
successful implementation of change management initiatives (Bouckenooghe, Devos &
Van den Broeck, 2009). This is a key issue since approximately 70% of all change
programs fail (Balogun & Hailey, 2004). When conceptualizing change, the antecedents
are context, content, process and individual factors (Holt, 2002), however, it was
acknowledged by authors that readiness comprises different dimensions, namely
emotional, cognitive and intentional dimensions. In addition, the dimensions occur not
necessarily at the same time, i.e. they come into play at different stages (George &
Jones, 2001; Piderit, 2000). Authors have also noted that readiness needs to be
considered on different organizational levels such as individual, unit, department etc.
(Weiner, 2009).
2.5.1. Change readiness framework and research question 4
The change readiness framework that will be used for the further research is based
partly on Holt (2002) and partly on Weiner (2009) and is shown in Figure 17 and
Figure 18. They are drawing on the work of Armenakis and Harris (1993) who proposed
several components that are influencing the readiness for change. Efficacy, as part of
the individual characteristics, in this context is a shared belief in the collective
capability of the organization to organize and execute the actions required to carry out
the change (Weiner, 2009; Holt & Vardaman, 2013). Cunningham et al. (2002) define it
as the perceived ability to manage change successfully. Organizational members can
commit to change because they want to as they value the change, because they have to
as they have little choice or because they ought to as they feel obliged according to
Weiner (2009). Valence, as part of the individual characteristics, is the belief that
change is beneficial to the individual (Holt & Vardaman, 2013). Discrepancy, as part of
the internal context, is an understanding of a difference between a current state and a
desired future state (Holt & Vardaman, 2013). Figure 17 and Figure 18 show the
frameworks that were developed by Holt (2002) and Weiner (2009) and that will be
used as point of departure for the further research.
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Figure 17:  Readiness for change framework (adapted from Holt, 2002)
Figure 18:  Readiness for change framework (adapted from Weiner, 2009)
Both frameworks have in common valence, efficacy, content, context and process which
will be used as key elements for change readiness.
Having acknowledged the change readiness frameworks, research question 4 can be
formulated as follows:
Research question 4: How ready are companies within the relevant sector for VCC?
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2.6. Summary, research aim and objectives and
research framework
The critical literature review, that was conducted for this research project, revealed the
current research streams for VCC and SDL and identified the research gaps that are
informing the research questions and that will serve as point of departure for the next
research project phases. The approach taken here positioned both notions, VCC as well
as SDL, with respect to other notions and in a wider context. This approach was
necessary to clearly position and distinguish the notions with respect to other common
marketing notions and to reveal the research gaps. Prior to the positioning it was shown
that VCC reflects a shift from the “old” market to a “new market”. In the “old market”,
the market is separated from the value creation process and also the firm is separated
from the consumer/customer. In the “new market”, the market is involved as integral
part in the value creation process, interaction is the locus of co-creation of value and co-
creation experiences are the basis of value. VCC research was mainly focusing on the
customer with respect to the research level, research within the organization is scarce in
regard to the adoption of VCC. Many authors proposed the DART framework
(Dialogue, Access, Risk assessment, Transparency) as useful building blocks that can
serve to measure the adoption of VCC within an organization. The adoption of VCC is
presented in past research streams as being influenced by particular “external
conditions” (e.g. advent of new technologies) without providing thorough research
evidence. The critical analysis of past research for both VCC and SDL showed that the
research was lacking empirical evidence for the adoption and organizational readiness,
respectively. Also, in the sector to be investigated, which is the global automation
market, to the best knowledge of the author, no research so far was conducted in terms
of adoption of and readiness for VCC and adoption of SDL. For SDL the main research
streams reveal to be conceptual by discussing the ten FP that are informing the SDL.
Empirical research on SDL is scarce so far. The key elements informing the SDL are
customer, service, resources, relations and value. Furthermore, the critical literature
review revealed also the very close link between VCC and SDL and the call to further
investigate the organizational readiness for VCC. The research gaps informed the
research questions that are summarized below:
Research question 1a: How is VCC adopted within the companies in the relevant
sector?
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Research question 1b: How are certain external conditions influencing the adoption of
VCC within the companies in the relevant sector?
Research question 2: Is there are relationship between SDL and VCC within the
companies in the relevant sector?
Research question 3: How is SDL adopted within the companies in the relevant
sector?
Research question 4: How ready are companies within the relevant sector for VCC?
The presentation of the research questions are informing the thesis aim and objectives
guiding the future research and shown in Table 5.
Research aim To investigate the adoption of and readiness for VCC
and SDL within the automation industry sector.
Research objective 1a
(RO1a)
To investigate the adoption of VCC within the automation
industry sector.
Research objective 1b
(RO1b)
To explore how certain external conditions are
influencing the adoption of VCC within the automation
industry sector.
Research objective 2
(RO2)
To investigate the relationship between SDL and VCC
within the automation industry sector.
Research objective 3
(RO3)
To investigate the adoption of SDL within the automation
industry sector.
Research objective 4
(RO4)
To investigate the organizational readiness for VCC
within the automation industry sector.
Table 5:  Research aim and objectives
In accordance with the research aim and objectives and the research questions the
research hypotheses that are informed by the critical literature review are summarized in
Table 6.
H1: Global view and networked world will positively effect VCC.
H2: Empowered customers will positively effect VCC.
H3: Rising competitive environment will positively effect VCC.
H4: Advent of digitalized new technologies will positively effect VCC.
H5: SDL will positively impact on VCC.
H6: GDL will not positively impact on VCC.
Table 6:  Research hypotheses
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Putting all these issues together leads to the research framework that will guide the next
steps of the research project. The research framework is presented in Figure 19.
Figure 19:  Research framework
Notes
The notions of firm(s) and organization(s), customer and consumer, Value Co-Creation
and Co-Creation are used as interchangeable terms within the research context.
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3. Research design
3.1. Introduction
The aim of this chapter is to present an overview how the research was designed and, in
particular, how the pilot study and the main study were conducted. A pilot study is
helpful in any research project since it enables the researcher to identify problems prior
to the main survey and adjust the survey strategy accordingly.
The section is structured as follows: First the research aim and objectives are presented.
The structure of the research design is explained by means of Saunders research onion
(Saunders, Lewis & Thornhill, 2012). This leads to the presentation how the survey and
the measurement scale including all items were developed. Data was collected from
13 pilot survey participants and analyzed by means of SPSS. Key findings of the pilot
study as well as feedback and implications for the main study are presented in the next
step followed by the presentation how the broad study was conducted with 274 partici-
pants on a global scale. The report then continues with ethical considerations and limi-
tations of the study.
The “Critical literature review” in chapter 2 of this thesis introduced the research aim
and objectives (see Table 5) which will be addressed by means of the entire research
design.
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3.2. Outline of the research design
This section briefly introduces all necessary elements of a thorough research design
which is in line with Saunders research onion and helps to visualize the structure of the
research design (Saunders, Lewis & Thornhill, 2012). The elements that were applied
for the research project are highlighted as shown in Figure 20.
Figure 20:  Research design (adapted from Saunders, Lewis & Thornhill, 2012)
3.3. Research philosophy
Following Creswell (2009), researchers who are preparing a research proposal need to
make explicit the philosophical ideas they espouse. The research project is grounded on
the pragmatism worldview. Pragmatism is problem-centered, focusing on the
consequences of actions and real-world practice orientated (Creswell, 2009). Marketing
as discipline has a pragmatic approach tradition (Addis & Podestà, 2005; Harrison &
Reilly, 2011) and a pragmatic school of thought as underpinning research philosophy
(Harker & Egan, 2006). Pragmatism as a philosophy was developed in the USA in the
nineteenth century and is associated with the names of C.S. Pierce, W. James and J.
Dewey. The knowledge of objects arises in the practical relationship we have to those
objects thus if practical relationship changes our knowledge will change as well. It is
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then a researcher’s aim by using also quantitative approaches such as measurements and
scale development that need to meet every day human needs. “What is true is what
works” is a notion that summarizes the pragmatist stance (Benton & Craib, 2011, p. 87;
Crotty, 1998, p. 72). The validation of our knowledge comes from its effectiveness in
achieving our ends in the world (Benton & Craib, 2011). Pragmatism is a philosophy of
science that emphasizes the link between action and truth, arguing that the ultimate test
of a belief is the willingness to act on it. According to Paavola (2006), pragmatism gives
essential means in order to conceptualize processes of inquiry. Pragmatism aims at
creating useful knowledge by addressing contemporary problems and translating
acquired knowledge into action. To pragmatists, scientiﬁc knowledge is useful when it
helps people to better cope with the world or to create better organizations. The notion
of usefulness applies across two dimensions: epistemological i.e. is this information
credible, well-founded, reliable and normative i.e. does this help advance our projects
(Fendt, Kaminska-Labbé & Sachs, 2008).
The aim of this thesis can be well justified by a pragmatist stance since a practical
activity is aiming to produce useful knowledge rather than truth. Also, theories are
judged in terms of their usefulness for solving a problem or their acceptability (Mingers,
2002). Thus, it is a philosophical stance that is well-suited for a DBA project that per se
will be looking not only for contribution to theory but also to practice. Pragmatism is
well suited for mixed methods studies (see section 3.5 “Research choice”) to make use
of different approaches to derive knowledge about the research problem (Creswell,
2009). The aim of the research will be looking on adoption of and readiness for VCC
and SDL within the organizations that is studying how the phenomenons are starting to
be used in organizations. It will touch processes of knowledge and learning of new
relevant themes within organizations which is in line with the pragmatism perspective
as described by Easterby-Smith, Thorpe and Jackson (2012). Finally, it reflects the
author’s personal view better i.e. considering oneself as “pragmatic manager”.
3.4. Research approach
The research approach is deductive using both a quantitative analysis as well as a
qualitative analysis. Deductive content analysis is used when the structure of analysis is
operationalized on the basis of previous theory, it moves from the general to the speciﬁc
(Elo & Kyngäs, 2008). In terms of the quantitative part, it is essential to connect the
research aims and objectives as well as the research questions to the construct, item and
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scale development that is intended to be used in the quantitative survey. According to
Rossiter (2002), a construct is a conceptual term that is used to describe a phenomenon
of theoretical interest. The indirect assessment of the constructs is accomplished via
items or indicators (Bearden, Netemeyer & Haws, 2011). DeVellis (2012) suggests that
a measurement instrument or scale comprises a collection of items intended to reveal
levels of theoretical variables not directly observable. The item and scale development
process is presented in detail in the section 3.6 “Research strategy”. Many authors
propose that a thorough development can be based on a critical literature review
(Churchill, 1979; Wymer, 2012; Hinkin, 1995). This deductive approach is sometimes
also referred as “classification from above” (Hinkin, 1995). A deductive approach is
chosen as it allows using the theoretical definitions of the phenomenons to be
investigated.
Table 7 shows how the research questions and research hypotheses will be related to the
items development strategy and to the research approach respectively. The inferential
research questions as well as the research hypotheses were derived within chapter 2
“Critical literature review”. The use of inferential questions and inferential surveys are
widely applied in the field of marketing and management research (Easterby-Smith,
Thorpe & Jackson, 2012) as they are well suited to relate independent variables and
dependent variables (Creswell, 2009). In terms of the qualitative part a content analysis
was performed to answer the qualitative research questions and further explore the
findings of the quantitative part. This can be considered to be a deductive approach
rather than inductive according to Easterby-Smith, Thorpe and Jackson (2012). The
research is grounded on the theoretical framework presented in chapter 2 “Critical
literature review”. The framework then was used in a deductive manner to start and
direct the analysis of the data (Saunders, Lewis & Thornhill, 2012.
Table 7 presents how the research questions are linked to the selected research
approach.
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Research questions/research
hypotheses
Item development strategy/research
approach
Quantitative research questions followed by qualitative interviews
RQ1a: How is VCC adopted within the
companies in the relevant sector?
Create items and measurement scale
informed by VCC literature
(frameworks, definitions, concepts)
Quantitative analysis – Qualitative
interviews
RQ1b: How are certain external
conditions influencing the adoption of
VCC within the companies in the relevant
sector?
H1: Global view and networked world
will positively effect VCC.
H2: Empowered customers will positively
effect VCC.
H3: Rising a competitive environment
will positively effect VCC.
H4: Advent of digitalized new
technologies will positively effect VCC.
Quantitative analysis
RQ2: Is there a relationship between SDL
and VCC within the companies in the
relevant sector?
H5: SDL will positively impact on VCC.
H6: GDL will not positively impact on
VCC.
Quantitative analysis – Qualitative
interviews
RQ3: How is SDL adopted within the
companies in the relevant sector?
Create items and measurement scale
informed by the ten foundational
premises and by contrasting Goods-
Dominant Logic versus Service-
Dominant Logic (Vargo, 2008) –
Qualitative interviews
Qualitative research questions
RQ4: How ready are companies within
the relevant sector for VCC?
Interview designed and informed by
change readiness framework items
valence, efficacy, internal process,
content, context (Holt, 2002; Weiner,
2009)
Table 7:  Research questions, hypotheses and related item development strategy
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3.5. Research choice
In terms of the research choice a mixed methods approach was used. Mixed methods re-
search in marketing is widely used to accomplish research aim in management research
(Jogulu & Pansiri, 2011). The pragmatist stance that was introduced in the previous
section calls to use mixed methods or – as Harrison and Reilly (2011) put it – the mixed
methods research paradigmatically makes use of the pragmatism view and is well suited
as philosophical partner (Johnson & Onwuegbuzie, 2004). The research aim is to
investigate the adoption of and readiness for VCC or – in other words – to investigate
the act or process of beginning to use something new or different. Purely quantitative or
qualitative approaches would therefore not meet the research aim and objectives. A pure
quantitative approach to the study would provide evidence of usage of Service-
Dominant Logic and Value Co-Creation but would not yield sufﬁcient data about the
readiness. A pure qualitative approach would not be able to provide broad data for
usage whereas the combination of both provides a more complete picture of the
phenomenon being studied. Thus, mixed methods allow addressing complexity and will
increase validity and generalizability of results (Easterby-Smith, Thorpe & Jackson,
2012). According to Saunders, Lewis and Thornhill (2012) the mixed methods design
has many advantages, namely higher confidence in the methods used, it helps to
establish generalizability, respectively external validity of the study and allows a greater
diversity of views and a wider focus in the research study. Thus, two phases of research
imply the opportunity to explore outliers of the first phase. It provides also better
understanding by numerical analysis and detail of the qualitative study. First obtain
quantitative data, then follow up with individuals to explain results in more depth and to
interpret the key findings (Creswell, 2009). With respect to the research questions a
sequential explanatory design will be used which is well suited for explaining and
interpreting relationships (Creswell, 2009). Thus, priority decision is made that the
quantitative part is the principal data gathering tool (Bryman & Bell, 2007) and
sequence decision is made that the quantitative part precedes the qualitative part. This is
sometimes referred to as triangulation.
Triangulation can be differentiated into two different types: simultaneous or sequential.
According to Morse (1991) simultaneous triangulation represents the simultaneous use
of qualitative and quantitative methods. There is limited interaction between both
methods. On the other hand, sequential triangulation makes use of the results of one
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approach to plan the next approach. This is the reason for the pilot study focusing on the
survey part only. Figure 21 shows how the study is positioned in terms of priority and
sequence in the design matrix making use of the sequential design.
Figure 21:  Mixed methods design matrix (Jogulu & Pansiri, 2011)
The research is seeking to investigate the “adoption of and readiness for VCC and SDL
within the automation industry”, thus it’s about completeness and making sure that a
complete picture of a phenomenon is obtained. It’s developmental since questions for
one strand emerge from the inferences of a previous one in terms of the sequential
mixed methods design. The mixed methods also allow assessing the credibility of
inferences obtained from one approach and can compensate the weaknesses of one
approach by using the other. Thus, the mixed methods approach was selected as an
appropriate research choice in this study.
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3.6. Research strategy
In terms of research strategy first a quantitative survey was designed in order to
investigate the quantitative research questions RQ1 to RQ4. Therefore, two
measurement scales were developed for both VCC adoption and SDL adoption. The aim
was to gather empirical estimation for the relevant constructs of interest by means of
measurement.
Measurement issues play a crucial role in the research process and research in
marketing is no exception to this rule (Malhotra et al., 2012). The general approach in
designing measuring instruments and to item development is twofold: New scales, items
and conceptualization or theoretical development of a construct can be developed i.e.
informed by prior research (Brace, 2004; Wymer, 2012). On the other hand, existing
scales might be used or adapted (Bearden, Netemeyer & Haws, 2011). This is necessary
since SDL as well as VCC represent abstractions that can be assessed only indirectly.
The indirect assessment of the constructs is accomplished via items or indicators
(Bearden, Netemeyer & Haws, 2011). DeVellis (2012) suggests that a measurement
instrument or scale comprises a collection of items intended to reveal levels of
theoretical variables not directly observable. Researchers should provide clear linkages
to the theoretical literature and a description of the process of generating the items
(Hinkin, 1995; Hensley, 1999). Churchill (1979) pointed out that researchers must
define, what is including and excluding in the definition of the construct, and that there
is a need for specifying the domain of the construct and in a manner that this is
consistent with prior research. Consequently, the necessary next step the researcher has
to take is to develop a measure that is optimally suited to the research questions, which
again requires an in-depth understanding of the current research literature (DeVellis,
2012).
The development of the scale can be split into three steps and phases (Slavec, 2012):
theoretical importance and existence of the construct, representativeness and
appropriateness of data collection, statistical analysis and statistical evidence of the
construct. This is consistent with Hensley (1999), who found that the scale development
stage consists of three steps: design of the developmental study, scale construction and
reliability assessment, and with Bearden, Netemeyer and Haws (2011) who presented
the item development as one necessary step in the scale development process. This will
be further discussed in the next section.
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3.6.1. Item development for Service-Dominant Logic
The operationalization of the related core constructs (Vargo, 2007) and the related item
development is informed by the following considerations:
1. General call in academia for empirical study of the SDL
The empirical gap for a measuring instrument in terms of SDL was theorized by many
authors, e.g. Brodie (2007), Gray et al. (2007), Winklhofer, Palmer and Brodie (2007),
Sweeney (2007) and Vargo (2007). The question was raised by these authors how can
organizations’ adoption of “service-centered logic” be operationally measured and what
type of empirical research is needed to test the theoretical premises of “service-centered
logic”? The critical literature review revealed the lack of empirical work on SDL as one
of the research gaps (see section 2.3.2 “Research gap and research question 3”).
2. Business friendly lexicon
SDL is not an easy language, operationalization is needed as suggested by Winklhofer,
Palmer and Brodie (2007). This is also supported by the findings of Achrol and Kotler
(1999) who raised concerns about the language employed in outlining SDL, as
businesses might find it difficult to relate to it. Consequently, the measurement
instrument requires a more business friendly lexicon.
3. SDL as contrasting view of GDL
SDL is positioned as a view in contrast to GDL or a fundamental dichotomy to grasp
and overcome GDL (Lusch & Vargo, 2014). The view reflects an evolution of
marketing theory from “market to” to “market with” (Lusch, Vargo & O’Brien, 2007).
Grönroos (2006) suggests that SDL has the potential to change the “mainstream” GDL.
As such, the call is made for a measurement instrument that captures SDL marketing
practice but equally accommodates GDL (Winklhofer, Palmer & Brodie, 2007).
4. Holistical approach needed
Lusch and Vargo (2014) emphasize that SDL needs to be adopted in its entirety and not
only parts of the framework. Some earlier empirical investigations have only focused on
parts of the components of SDL, e.g. measuring value in context (Löbler & Hahn,
2013).
5. Items derived from intense literature review
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The construct is split into the five dimensions according to the axioms and their
importance (Ordanini & Parasuraman, 2010; Coviello et al., 2002; Löbler & Hahn,
2013; Karpen, Bove & Lukas, 2009; Karpen & Bove, 2008; Karpen, Bove & Lukas,
2011; Tilhein, 2012; Winklhofer, Palmer & Brodie, 2007). The following dimensions of
the constructs Service-Dominant Logic as well as Goods-Dominant Logic were found:
meaning of service, meaning of value, meaning of customer, meaning of resources and
meaning of relations. These dimensions are grounded on the literature review and prior
research and informed by the ten FP and the related axioms (see chapter 2 “Critical
literature review”). The four axioms were introduced by Lusch and Vargo (2014) as
they capture the essence of the new logic in particular. All other FP can be derived from
the four axioms. In the next step all SDL axioms and the ten FP were approximated by
items to get best as possible approximation of the abstract construct. Appendix A.3.1
“FP and related variables”, Table 177 shows the foundational premises (FP), the related
axioms, whether the FP can be used in a business lexicon and the related items. All but
one FP had to be transferred to a more business friendly lexicon. Each dimension
(Service, Value, Customer, Resources, Relations) comprises four items, two of them
pairwise linked together taking into account the contrasting view of SDL as opposed to
GDL (see also Table 8). All items are reported in appendix A.3.2 “Initial items and their
operationalization” and respectively as revised items in appendix A.3.3 “Revised
items”, after the pilot study was conducted (see section 3.6.3.1 “Pilot study survey”).
For the purpose of this research the scale will be called “Product-Service” scale from
now on.
3.6.2. Item development for Value Co-Creation
The item development for VCC is based on the critical literature review and can be
summarized as follows: many authors in VCC research suggest the “DART” concept of
Prahalad and Ramaswamy (2004a) as one of the key concepts in this field in regard to
firms’ internal prerequisites for VCC (Payne, Storbacka & Frow, 2008; Skaržauskaitė,
2013; Zhang & Chen, 2008; Reay & Seddigh, 2012; Leavy & Ramaswamy, 2013;
Mukhtar, Ismail & Yahya, 2012). DART stands for Dialogue, Access, Risk assessment
and Transparency. These building blocks represent a necessary system for firm and
customer interaction. In this context Prahalad and Ramaswamy (2004b, p. 23) define the
notions as follows: “Dialogue means interactivity, deep engagement, and a propensity
to act – on both sides” (firm/customer). Access is about information and tools. “Risk
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assessment refers to the probability of harm to the consumer.” Transparency is the need
to open-up for prices, costs and profit margins. In order to operationalize VCC,
Albinsson’s (2011) measurement scale was used. In utilizing the DART model, the
report presents the development and refinement of a VCC scale that measures the extent
to which a firm co-creates value with its customers in service/product delivery.
Additionally, within the critical literature review “External Conditions” were identified
as a dimension that might enable the adoption of VCC. Thus “External Conditions”
were added to the measurement model, too, composed out of four items. The Value Co-
Creation construct comprises the following dimensions and number of items: Dialogue
– 9 items, Access – 3 items, Risk assessment – 7 items, Transparency – 4 items.
Additionally, External Conditions comprises 4 items. All items are reported in
appendix A.3.2 “Initial items and their operationalization” and A.3.3 “Revised items”.
Table 8 shows the constructs, items and variables that were developed.
Construct Item Variables
Service-Dominant
Logic adoption
Meaning of Service (MeanSerSDL) SerSD1, SerSD2
Meaning of Value (MeanValSDL) ValSD1, ValSD2
Meaning of Customer
(MeanCustSDL)
CustSD1, CustSD2
Meaning of Resources
(MeanResSDL)
ResSD1, ResSD2
Meaning of Relations (MeanRelSDL) RelSD1, RelSD2
Goods-Dominant
Logic adoption
Meaning of Service (MeanSerGDL) SerGD1, SerGD2
Meaning of Value (MeanValGDL) ValGD1, ValGD2
Meaning of Customer
(MeanCustGDL)
CustGD1, CustGD2
Meaning of Resources
(MeanResGDL)
ResGD1, ResGD2
Meaning of Relations
(MeanRelGDL)
RelGD1, RelGD2
Value Co-Creation Dialogue Dial1…Dial9
Access Acc1…Acc3
Risk assessment Risk1…Risk7
Transparency Trans1…Trans4
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Construct Item Variables
External Conditions Global view and networked world Cond1
Empowered customers Cond2
Rising competitive environment Cond3
Advent of digitalized new
technologies
Cond4
Table 8:  Constructs, related items and variables
3.6.3. Research techniques and procedure: data collection
and data analysis
3.6.3.1. Pilot study survey
According to Bryman and Bell (2007), this section explains the research procedures in
detail to meet the requirement of replication and replicability. The pilot study survey
was conducted for the quantitative part of the research design since it is the dominant
part of the thesis (see Figure 21). The purpose of a pilot study is primarily to check for
sense and usability of the survey, thus piloting the survey should be an integral part of
the overall research process. Testing out the survey before carrying out a large-scale
study is an essential precaution that is recommended by many research design authors
(Reay & Seddigh, 2012; Bartlett, Kotrlik & Higgins, 2001; Jogulu & Pansiri, 2011).
The pilot survey was designed according to general research recommendations of
Saunders, Lewis and Thornhill (2012) to maximize response rates and according to
Easterby-Smith, Thorpe and Jackson (2012) should comprise five principles of good
design: each item with only one idea, avoid jargon, use of simple and active language,
avoid negatives and avoid leading questions. This is in line with Diekmann (2012) who
suggests to use short and well-arranged scales as the reader tends to rather scan the text
than to read it. Nevertheless and according to the design rules of scales, the evaluation
of content validity or face validity is necessary in order to assess the understanding of
the dimensions as well as the item pool. The items were presented to three identified
expert judges and relevant audience within the research field. All three expert judges are
part of the marketing and management faculty of  Furtwangen University in Germany.
They gained knowledge and experience within the field of marketing, quantitative
market research, innovation and service management during their professional career as
well as during their academic career. In addition they published work in the area of new
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management systems and measuring of innovation. They can therefore be considered as
experts to judge how understandable the pilot is.
They were asked to rate how well each of the 47 items reﬂect the different dimensions
of Service-Dominant Logic and Value Co-Creation, using the following scale:
1 = clearly representative
2 = somewhat representative
3 = not at all representative
The survey items were selected as appropriate measures of the variables under study
and are displayed in appendix A.3.2 “Initial items and their operationalization”. To
increase the response rate the survey was designed to be conducted in less than 15
minutes. This is in accordance with recent evidence that strongly suggests a trend
toward short scales (Bearden, Netemeyer & Haws, 2011). A seven-point Likert scale
was used ranging from 1 (strongly disagree) to 7 (strongly agree). The entire survey can
be found in appendix A.3.4.1 “Pilot study survey”.
In terms of the data collection for the pilot study in total thirteen participants were
selected. The survey was administered from March 2014 to April 2014. Baker (1994)
proposed that a sample size of 10-20% of the sample size of the main study is a
reasonable number of participants to consider when conducting a pilot study. Eleven
participants from the Belden company were selected and two participants from other
automation companies outside Belden, all part of German organizations. The selection
of the pilot survey participants was guided by the following considerations: to get a
broad spectrum of participants in terms of years of experience within the automation
sector and a broad spectrum of different functions. It is assumed that the feedback from
non-marketing people is even more important in order to shape a well understandable
main survey. Nevertheless, all participants were selected as supposed to be experts
within the research area based on their professional knowledge and background since
they have all been serving in the industry sector of Automation for many years. The
participant distribution can be found in appendix A.3.4.2 “Pilot study analysis” within
the descriptive statistics part. In regard to the broad survey and due to practical reasons
– which is accessibility for the sample group – non-probability sampling and, in
particular, convenience sampling was used. Drawing on Bryman and Bell (2007),
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convenience sampling is quite prominent in business and management research, thus the
author’s professional network was used in order to conduct the pilot survey. Standard
tools were used to create a web-based survey (Surveymonkey) and to conduct the
analysis with SPSS.
3.6.3.2. Critical reflection and feedback of the pilot survey
The survey offered the opportunity to provide feedback about general understanding of
the items. One intense feedback interview was conducted with one participant to
understand in detail how the participant felt when participating in the survey. For that
reason a person was selected supposed to be a non-expert in the marketing research
field, coming from the HR department. In addition, the feedback from the research
panel was collected and analyzed. The following Table 9 summarizes the feedback and
the implications for the main study.
Feedback Implication for main study
Far too long (average time more than
20 minutes), 15 minutes were planned.
Skip the part with the co-creation
mechanisms which was optional. This
part is not needed to investigate the
research questions (see Table 1).
Most participants had difficulties with the
English language.
Provide the possibility to select between
an English and German survey.
Emphasize more clearly that all questions
relate to the current company (how it
is…) and not how the participants think it
should be.
Add additional explanation.
Some items are difficult to understand. Rewrite with easier language that is
understandable for business practitioners
(see appendix A.3.3 “Revised items”).
If tables of questions are broken over
pages heading must appear on all table
parts.
Change format accordingly.
Table 9:  Feedback and the implications for the main study
The survey was redesigned in accordance with the feedback of the participants and in
accordance with the findings of the data analysis. The revised items that are intended to
be used for the main study can be found in appendix A.3.3 “Revised items”.
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3.6.3.3. Analysis and findings of the pilot survey
A summary of the descriptive statistics for the main variables included in the pilot study
is provided in appendix A.3.4.2 “Pilot study analysis”. The mean for GDL (51.08) is
slightly higher than the mean for SDL (50.31) whereas the variance and SD are higher
for SDL (76.8/8.77) than for GDL (32.58/5.71) owing to the assessment of the
participants towards the newer SDL. The assessment of the DART model reveals
highest mean for Dialogue (35.85) and lowest mean for Access (12.62). The reliability
analysis revealed high reliabilities: Dialogue – Cronbach’s Alpha = .879; Access –
Cronbach’s Alpha = .860; Risk assessment – Cronbach’s Alpha = .893; Transparency –
Cronbach’s Alpha = .736; SDL – Cronbach’s Alpha = .849; External Conditions –
Cronbach’s Alpha = .897 and GDL – Cronbach’s Alpha = .498 (deleting ValGD1
increases Cronbach’s Alpha to .53). Nunnally (1967) suggested that a minimum alpha
of 0.6 suffices for early stages of research.
In terms of correlation analysis, the inter-variable correlations of the different dimen-
sions of GDL and SDL were particularly examined: do they follow the expected tenden-
cy that is no significant positive correlation between SDL and GDL variables. The
analysis reveals that this is true for most of the inter-variable correlations e.g. there was
significant relationship between SerSD1 and SerSD2, r = .688, p = .009. The same
applies for CustSD1 and CustSD2, r = .840, p = .000 and RelGD1 and RelGD2,
r = .637, p = .019. Given the positive results of the correlation analysis between the
variables and the reliability it was decided to proceed with the main study accordingly
by taking into consideration the adjustments that were outlined in the previous section.
3.6.3.4. Main study
3.6.3.4.1. Qualitative part
As outlined in section 3.4 “Research approach” a mixed methods approach was used
with a dominant quantitative part prior to the qualitative part. This section summarizes
how the data collection of the main study was conducted. The data collection of the
qualitative part was conducted by means of two group interviews (four and two
participants) as well as seven individual interviews with in total 13 participants
promising the highest flexibility for the explorative purpose of the study. Concerning
the sample size, Groenewald proposed that “long interviews with up to 10 people”
(Groenewald, 2004, p. 11) can be seen as sufficient to reach data saturation. The
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questions were informed by the findings of the quantitative part as well as by the
research questions. A semi-structured interview technique was used that allows the
researcher to explore a list of themes and pre-defined questions and leaves room for
discussion as well (Saunders, Lewis & Thornhill, 2012). All questions can be found in
appendix A.3.6 “Interview questions”. The interviews were conducted in an in-depth
format on a one-to-one basis allowing a great degree of flexibility (Hair et al., 2014).
This approach seems promising for exploring this new research area. By using in-depth
interviews, the research question of this thesis could be addressed in a highly flexible
way for gaining the necessary insights from all business managers within the
automation sector. Due to access and practicability reasons also two group interviews
were conducted that allowed to gather a rich amount in a relatively short time. It also
included an observable exchange of opinions between the respondents. The interviews
were working very well with managers, leaders and executives because they are used to
a strict time management anyway.
3.6.3.4.2. Quantitative part
In terms of the data collection of the quantitative part of the study the following
approach was taken. In order to achieve the objectives of this study the survey of global
participants was undertaken in quarter four of 2014. The structured survey instrument
was designed and administered online to automation experts by using the
Surveymonkey online tool. Each participant received an e-mail message which
explained the objectives of the research and invited them to participate. The e-mail
message contained a link to the online questionnaire. The invitation and survey link
were also posted to a few automation web sites such as automation.com; Automation &
control Engineering; Automation Engineers; Automation Sales Engineers under the
linkedin.com platform. The survey was voluntary and no compensation was offered to
participants. After data screening, in total 274 responses were analyzed. The survey
instrument was divided into a number of sections. The sections addressed the issues of
SDL/GDL and VCC. The last section addressed some participant information namely
company, years of professional experience and function of the participants. These
control variables were selected owing to the concern that all of them may influence
adoption of SDL, GDL and VCC. Belden (current employer of the author) and Non-
Belden company participants were selected to check for possible impact of corporate
culture and culture in general (O’Hern & Rindfleisch, 2008). From the Non-Belden
participants, the major group came from SICK AG (former employer of the author). The
Research design
63
responses were collected on a global scale which resulted in designing three different
sample groups namely “German sample”, “Non-German sample” and “All Data
sample”. This approach would allow to test also regional differences which is of high
importance to the company. A brief description of both companies can be found in
appendix A.3.7 “Brief description of Belden and SICK AG”. Professional experience
and function were selected to check for personal characteristics and previous innovation
experience as proposed by Füller (2010). The seven-point Likert scale was kept as used
in the pilot survey ranging from 1 (strongly disagree) to 7 (strongly agree) what is
considered to be most common scale in marketing studies (Mooi & Sarstedt, 2011). The
entire survey can be found in appendix A.3.5 “Main surveys”. The quantitative analysis
and findings of the main study will be discussed in chapter 4 “Quantitative analysis”.
3.7. Research time horizon
Moorman (2007) suggests that, while longitudinal surveys may offer some advantages
in terms of reducing validity threats, a cross-sectional approach may be adequate in
marketing strategy and relationship marketing. More specifically, cross-sectional data is
most appropriate for studies that examine concrete and externally orientated constructs
and are either descriptive in nature or strongly rooted in theory. Furthermore, the focus
of this study was not to investigate change of processes over time and knowledge
transfer what is generally the advantage of longitudinal studies. Thus, a cross-sectional
design was reasonable since there were also low expectations of response bias due to
characteristics of their measures and the participants (Rindfleisch, Malter, Ganesan &
Moorman, 2008).
3.8. Ethical considerations
The ethical standards as stated in Edinburgh Napier University’s Code of Practice on
Research Ethics and Governance will be taken into account. The Business School
Research Integrity Approval Form was submitted prior to the data collection phase and
approval was given. Also, the anonymity of all interviewed participants will be
respected with keeping the responses strictly confidential under a signed agreement, this
applies for the quantitative part as well as for the qualitative part. More, sensitivity was
shown regarding the potentially demanding work schedules of the respondents.
Furthermore, general key principles in research ethics will serve as mandatory
requirements according to Easterby-Smith, Thorpe and Jackson (2012) and are reflected
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in both the pilot survey and the main survey in the first section (see appendix A.3.4.1
“Pilot study survey” and A.3.5 “Main surveys”).
In regard to axiology and the research motivation and ethics, which is a part of the
philosophy that examines judgments about values, it is important to understand, that the
values will have an impact on the entire research process: on research design, research
methods, findings, analysis and discussion. The selection of the research topic is linked
to the author’s values and philosophical stance as outlined in the previous sections and
is a reflection of the author’s values (Saunders, Lewis & Thornhill, 2012). Crotty (1998)
introduces four basic elements that can guide every researcher along any research
process which are epistemology, theoretical perspective, methodology and methods
where the theoretical perspective stands for the philosophical stance. Saunders, Lewis
and Thornhill (2012) also suggest linking the notion of ontology to the latter notions
which they describe as the nature of reality and existence whereas epistemology is about
the nature of knowledge. The objectivistic ontology shaped the first quantitative part of
the study as an organization exists independent to social factors (Saunders, Lewis &
Thornhill, 2012). In contrast, the subjective approach, which is rather suited for research
between humans in their role as social actors (Saunders, Lewis & Thornhill, 2012),
shaped the second qualitative part of the study. The values that informed this research
were twofold: the quantitative part seeking for objectivity and truth in terms of the
adoption of SDL and VCC and the relationship between both notions, the qualitative
part seeking for meaning and understanding, driven by human interests, viewing the
world rather as a subjective construction.
3.9. Study limitations
According to Jogulu and Pansiri (2011) a mixed methods approach allows qualitative
findings to explain quantitative results thereby enhancing the validity and reliability of
the study. Therefore, the potential limitation of one method was counterbalanced by the
strength from the other method (Tashakkori & Teddlie, 1998). However, it is essential
for research to be aware of limitations and weaknesses and critically reflect upon the
approach during all phases of the study. Mixed methods design requires skills and
competency in both chosen quantitative and qualitative methods and data analysis, as
well as in integrated data analysis (Cameron, 2011). The skills that needed to be
developed to carry out the research were very time-consuming in terms of a thorough
understanding of theory (e.g. statistics) as well as methods and software packages. This
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was necessary in order to interpret the data in a meaningful way. Further limitations are
discussed in the summarizing conclusions at the end of this thesis in chapter 6
“Discussion”. Table 10 provides a summary of limitations and the countermeasures that
were taken.
Limitation Countermeasure
Length of sequential study, time-
consuming
Good planning (Gantt charts were used
throughout the study.)
High knowledge of both quantitative and
qualitative methods – competence of
researcher to use different methods
Time allocated to understand
fundamentals of both
Contradictions between paradigms
underlying different methods
Pragmatist view allows to find “the best
of both worlds” according to O’Driscoll
(2009)
Difficult replication Detailed explanation of research design
Limitation of pragmatism As pragmatism puts utility in the center,
attention needs to be given to “what it is
for”, “who it is for” and how the resear-
chers value influence the research
(Feilzer, 2009)
Three specific sample groups Results need to be interpreted cautiously
and are limited – in terms of
generalization – to the specific
automation sector
Table 10:  Study limitations and counter measures
3.10. Summary
This section provided insights how the pilot study and the main study for the DBA
project “Value Co-Creation and Service-Dominant Logic: Organizational Adoption and
Readiness within the Automation Industry” was planned, conducted and analyzed. The
structure of this chapter was guided by Saunders’ research onion (Saunders, Lewis &
Thornhill, 2012) in order to take into account all relevant parts that are necessary for
doctoral research. Two measurement scales were put together in order to achieve the
aims and objectives of the quantitative research questions. A pilot survey was conducted
prior to the main study in order to test applicability and usability of the designed survey.
As the main aim of the pilot study was to check for sense and usability prior to the main
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study, feedback of the participants was collected. This led to a revised item battery prior
to conducting the main study.
Data was collected by means of an online survey (Surveymonkey). Data then was
analyzed by means of SPSS. The mixed methods approach was estimated as an
appropriate choice according to the aim of the research with a dominant quantitative
part followed by a qualitative part. The qualitative part will be discussed in chapter 5
“Qualitative analysis”. The chapter also includes justification of pragmatism as research
philosophy and sections on the cross-sectional time horizon, ethical considerations as
well as study limitations. An overview of the research design is shown in Figure 22.
Figure 22:  Research design
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4. Quantitative analysis
4.1. Introduction
This chapter summarizes the results and findings of the quantitative analysis that was
conducted according to the research design (see chapter 3.2 “Outline of the research
design”, Figure 20). The quantitative analysis is concerned to use a number of
techniques of quantitative data analysis to reduce the amount of data collected, to test
the relationships between the variables and items and to interpret the results of the
analysis (Bryman & Bell, 2007). Quantitative analysis helps to explore, present,
describe and examine relationships as well as trends within the collected data (Saunders,
Lewis & Thornhill, 2012). The findings typically emerge from the analysis (Bryman &
Bell, 2007), the analysis is an integral part in the sense to perform quantitative methods
in order to investigate the research objectives. The following Table 11 presents a
summary of the research objectives and the related quantitative methods that will be
performed.
Research objective Quantitative methods
RO1a:
To investigate the adoption of VCC
within the automation industry sector.
Exploratory factor analysis; ANOVAs
RO1b:
To explore how certain external
conditions are influencing the adoption of
VCC within the automation industry
sector.
Pearson correlations
RO2:
To investigate the relationship between
SDL and VCC within the automation
industry sector.
Regression, Pearson correlations
RO3:
To investigate the adoption of the SDL
within the automation industry sector.
Exploratory factor analysis; ANOVAs
Table 11:  Research objectives and related quantitative methods
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The following research hypotheses were developed as part of the critical literature
review:
H1: Global view and networked world will positively effect VCC.
H2: Empowered customers will positively effect VCC.
H3: Rising a competitive environment will positively effect VCC.
H4: Advent of digitalized new technologies will positively effect VCC.
H5: SDL will positively impact on VCC.
H6: GDL will not positively impact on VCC.
The quantitative analysis chapter comprises three sections which refer to the three
different sample groups. Group one relates to the “German sample”, N = 132. Group
two relates to the “Non-German sample”, N = 142. Group three relates to the “All Data
sample”, N = 274. These sections are structured as follows. For each sample group a
pre-analysis with various descriptive statistics is performed. The main analysis is based
on two EFAs for both the Product/Service variables as well as for the VCC variables.
Also Pearson correlations, multiple regressions as well as ANOVAs are performed. For
each sample group the key findings are given.
The following section starts with a detailed description of the data screening process, in
this section the quantitative methods are explained in detail, the other sections are
referring to the explanation given in section 4.2 “German sample (N = 132)”,
accordingly.
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4.2. German sample (N = 132)
4.2.1. Pre-analysis
4.2.1.1. Data screening process
Every thorough data analysis starts with the data screening process after the data
collection phase has been finalized. In this process step, researchers need to report how
they treated missing data and they need to determine the missing value treatment
strategy (Hair et al., 2014). However, experts have not yet reached a consensus
regarding the percentage of missing data to become problematic. Bennett (2001)
suggested that for more than 10% of missing data, statistical analysis is likely to be
biased. Others have used 20% e.g. Peng et al. (2006), Schlomer, Bauman and Card
(2010).
In case of the German sample the entire size was N = 196 with 64 cases missing, that is
more than 10% missing data. Thus, a sample size of N = 132 was left for the main
analysis.
For the remaining missing values, traditional methods for addressing missing data
including pairwise or listwise deletion or mean substitution (indirect or group) are
becoming less acceptable methods (Acock, 2005; Musil et al., 2002; Olinsky, Chen &
Harlow, 2003). In many studies listwise or pairwise deletion was seen as conservative in
that it did not ‘make up’ data (Acock, 2005). Furthermore, the method can result in a
significant loss of data.
For this research the expectation maximization (EM) method was selected since it
provides unbiased and efficient (Graham, 2009) parameters and is particularly useful for
procedures such as exploratory factor analysis. This method is one of several maximum
likelihood (ML) approaches. In all ML strategies observed data are used to estimate
parameters which are then used to estimate the missing scores. These ML strategies
have demonstrated superiority to deletion, to stochastic imputation and stochastic
regression imputation methods (Roth, 1994) for multivariate normal distributions
(Schlomer, Bauman & Card, 2010). Because exploratory factor analysis requires
relatively large sample sizes, the ability to impute missing data that are unbiased and
retain all participants is an enormous advantage and is highly recommended (Schlomer,
Bauman & Card, 2010). EM methods assume that the data is missing completely at
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random (MCAR). To assess whether data is missing completely at random (MCAR),
SPSS provides Little’s chi-square statistic as a footnote to an assessment for EM
imputation. For this test the null hypothesis is that the data is missing at random. If the
p-value is less than 0.05 then data is not MCAR.
Since the MCAR test was not significant (see appendix A.4.1 “Quantitative analysis”),
it was appropriate to use the EM method for missing data imputation. The missing data
was imputed using the EM approach as described since the core of the quantitative
analysis is supposed to be the exploratory factor analysis. The next section describes the
descriptive statistics.
4.2.1.2. Descriptive statistics
Wymer (2012) suggested that part of the descriptive statistics should be to report
statistics on the level of normality of their data. Thus, the researcher needs to report the
distributional characteristics assessment of the data. In other words, the data analysis
process begins with an assessment of each variable with reference to the basic
distributional statistics such as mean, variance, skewness and kurtosis (Malhotra et al.,
2012). Descriptive statistics (mean, standard deviation, skewness and kurtosis) are
provided in the tables below for Company, Department, Years of Experience, External
Conditions, the Product/Service as well as the VCC variables. Standard deviation shows
enough variance in all variables (Table 16 to Table 19).
Most of the participants come from the companies Belden (43.2%) and SICK (18.2%)
in terms of company affiliation and are holding marketing & sales (61.4%) and top
management (12.9%) positions.
Table 12:  German sample – Company breakdown
Table 13: German sample – Department breakdown
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Marketing, sales and PM departments were summarized under marketing & sales to
increase the number of data points per case. A detailed breakdown can be found in the
appendix A.4.1 “Quantitative analysis”.
Table 14:  German sample – Skewness, kurtosis for Company, Department
Table 15:  German sample – Cross tabulation for Company, Department
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The mean Years of Experience within the automation sector yields 14.628 years.
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Skewness and kurtosis indicate no serious departure from a normal distribution. No
values of skewness and kurtosis are larger than 3, thus non-normality is no serious
concern (Dong, Evans & Zou, 2007). After the data screening and the pre-analysis, the
next chapter will outline the results of the correlations and EFA.
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4.2.2. Main analysis
4.2.2.1. Correlations for Product/Service variables
As described in chapter 3 “Research design” the Product-Service scale comprises two
variables per theme. The themes that were derived from the theory (see chapter 2
“Critical literature review”) are Service, Value, Customer, Resources and Relations.
Thus, the Pearson correlation coefficients were calculated to check for association
between the variables. The values for Service, Value, Customer, Resources and
Relations for both the Product as well as the Service variables can be found in the
Table 20 to Table 24. All the values show high correlations except CustGD1 and
CustGD2, r = –0.144; p = 0.099. In addition, it can be seen that all Service related
variables show higher correlation than the corresponding Product variables except for
the Value variables which are approximately on the same level: ValSD1 and ValSD2,
r = 0.398, p < 0.001 vs. ValGD1 and ValGD2, r = 0.396, p < 0.001. CustSD1 and
CustSD2 for Customer, r = 0.583, p < 0.01, show the highest correlation.
Table 20:  German sample – Pearson correlations for Service variables
Table 21:  German sample – Pearson correlations for Value variables
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Table 22:  German sample – Pearson correlations for Customer variables
Table 23:  German sample – Pearson correlations for Resources variables
Table 24:  German sample – Pearson correlations for Relations variables
4.2.2.2. Exploratory factor analysis for Product/Service variables
The exploratory factor analysis (EFA) is a complex multivariate statistical approach
involving many linear and sequential steps (Williams, Brown & Onsman, 2012). The
aim of EFA is to identify unobserved variables (factors), that explain patterns of
correlations within a set of observed variables, to reduce the number of variables and to
examine the structure or relationship between variables. It is used to develop theoretical
constructs or to prove/disprove proposed theories (Williams, Brown & Onsman, 2012).
When conducting an EFA several sequential steps are necessary namely:
Step 1: Is the data suitable for factor analysis?
Step 2: How will the factors be extracted?
Step 3: What criteria will assist in determining factor extraction?
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Step 4: Selection of rotational method
Step 5: Interpretation
Step 1: Is the data suitable for factor analysis with respect to sample size, sample to
variable ratio and correlations?
Sample size
Although sample size is important in factor analysis, there are varying opinions, and
several guiding rules of thumb are cited in the literature. The lack of agreement is noted
by Hogarty et al. (2005, p. 203) who stated that these “disparate [sample size]
recommendations have not served researchers well”. According to Hair et al. (2014)
the minimum absolute sample size should be 50 observations. Since the sample size is
N = 132 for the German sample this requirement was satisfied.
Sample to variable ratio (N:p ratio)
Another set of recommendations also exists providing researchers with guidance
regarding how many participants are required for each variable, often termed the sample
to variable ratio, often denoted as N:p ratio where N refers to the number of participants
and p refers to the number of variables. The same disparate recommendations also occur
for sample to variable ratios as they do for determining adequate sample sizes. For
example, rules of thumb range anywhere from 3:1, 6:1, 10:1, 15:1, or 20:1. To highlight
this ambiguity, investigators like Hogarty et al. (2005) have undertaken studies to test
these guides. Hogarty et al. (2005) noted that there was not a minimum level of N or
N:p ratio to achieve good factor recovery across conditions that were examined. The
EFA will be performed twice, once with the total of 20 Product/Service variables and
the second one with the total of 23 VCC variables and 4 External Conditions variables.
Thus, the N:p ratio is within the recommended range.
Correlations
Obtaining the correlation matrix is an essential part when performing EFA (Decoster &
Hall, 1998). Henson and Roberts (2006) pointed out that a correlation matrix is most
popular among investigators. A correlation matrix is displaying the relationships
between individual variables. If no correlations go beyond 0.30, then the researcher
should reconsider whether factor analysis is the appropriate statistical method to utilize.
All questions correlate reasonably well with all others and none of the correlation
coefficients are excessively large with many of them going beyond 0.30. The
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determinant value is 0.005 which is greater than the necessary value of 0.00001 (Field,
2013).
Step 2: How will the factors be extracted?
This research will use principal component analysis (PCA) as factor extraction method.
Since PCA is most appropriate when data reduction is the primary concern, focusing on
the minimum number of factors is needed to account for the maximum portion of the
total variance represented in the original set of variables (Hair et al., 2014). PCA is the
default method in many statistical programs, thus, it is most commonly used in EFA.
However, as suggested by Williams, Brown and Onsman (2012), PCA is also
recommended when no a priori theory or model exists. The purpose of PCA is to derive
a relatively small number of factors that can account for the variability found in a
relatively large number of measures. This procedure, called data reduction, is typically
performed when a researcher does not want to include all of the original measures in
analyses but still wants to work with the information they contain.
Step 3: What criteria will assist in determining factor extraction?
The aim of the data extraction is to reduce a large number of variables into factors. In
order to produce scale unidimensionality and to simplify the factor solutions, several
criteria are available to researchers. In order to determine how many factors should be
extracted it is suggested that multiple approaches can be used in factor extraction so that
the simultaneous use of multiple decision rules can be applied (Williams, Brown &
Onsman, 2012; Hinkin, 1995; Stewart, 1981; Thompson & Daniel, 1996). Therefore,
this research will use Kaiser’s criteria (eigenvalue > 1 rule) and the Scree test.
Figure 23 shows the scree plot for the product/service variables. When drawing a
straight line through the smaller eigenvalues it can be identified where a departure from
this line occurs. This point highlights where the debris or break occurs. The point above
this debris or break (not including the break itself) indicates the number of factors to be
retained (Williams, Brown & Onsman, 2012; Stewart, 1981; Matsunaga, 2011;
DeVellis, 2012). In this case the scree plot suggests to retain three factors. This is in line
with Backhaus et al. (2011) who suggests to extract as many factors as can be explained
after rotation (Backhaus et al., 2011). Mooi and Sarstedt (2011) suggest to exclude only
a factor with a smaller eigenvalue “that one might prove beneficial for interpreting the
solution in a meaningful way”.
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Figure 23:  German sample – Scree plot for Product/Service variables
Kaiser Meyer Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of
Sphericity are performed to check for sampling adequacy. The KMO index ranges from
0 to 1, with 0.50 considered suitable for factor analysis. The Bartlett’s Test of Sphericity
should be significant (p < .05) for factor analysis to be suitable (Williams, Brown &
Onsman, 2012). Wymer (2012) recommended values of .60 or higher. The KMO and
Bartlett’s Test are reported in Table 25. For the KMO statistic the value is 0.659 which
is well above the minimum criterion of 0.5, so the sample size is adequate for factor
analysis (Field, 2013; Hair et al., 2014). Bartlett’s Test is significant (Mooi & Sarstedt,
2011). This indicates that sufficient correlations exist among the variables to proceed
(Hair et al., 2014).
Table 25:  German sample – KMO and Bartlett’s test for Product/Service variables
To check how much variance of a factor is reproduced by means of the factor extraction
the communalities can be checked. All values are above the recommended threshold of
0.3 (Mooi & Sarstedt, 2011), except for SerGD2 (0.299), SerSD2 (0.214), ValSD2
(0.158), CustGD1 (0.295) and ResGD1 (0.254). All variables are kept since the anti-
image matrices values for all variables are above the recommended threshold of 0.5
(Mooi & Sarstedt, 2011; Field, 2013). The communalities are reported in the
appendix A.4.1 “Quantitative analysis”, Table 222 and Table 223.
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Step 4: Selection of rotational method
Rotation maximizes high variable loadings and minimizes low variable loadings,
therefore producing a more interpretable and simplified solution. Regardless of the used
rotation method, the main objectives are to provide easier interpretation of results and
produce a solution that is more parsimonious. There are two common rotation
techniques: orthogonal rotation and oblique rotation. Researchers have several methods
to choose from both rotation options, for example, orthogonal varimax/quartimax or
oblique oblimin/promax. This research will use oblique rotation that produces factors
being correlated, which is often seen as producing more accurate results for research
involving human behaviors or when data does not meet a priori assumptions (Williams,
Brown & Onsman, 2012). The oblique rotation method also plays a significant role for
developing theories (Stewart, 1981). In situations where the researcher believes that his
variables are correlated, the underlying factors are likely to be similarly correlated, and
therefore an oblique rotation may be appropriate (Child, 1970). For oblique rotations,
the promax rotation has the advantage of being fast and conceptually simple. Its name
derives from procrustean rotation because it tries to ﬁt a target matrix which has a
simple structure.
Table 26:  German sample – Total variance explained for Product/Service variables
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Table 26 presents the total variance explained that was obtained after deleting variable
ValSD1 after the first iteration. ValSD1 was heavily cross-loading on factor 2 (0.460)
and factor 3 (–0.505) and therefore simply not conceptually fit any logical factor
structure (Williams, 2012), see appendix A.4.1 “Quantitative analysis”, Table 221. A
respecification of the model and ignoring problematic variables is common practice in
EFA approaches (Hair et al., 2014). The factor loadings represent the correlation
between the factor and the variables. Eigenvalue represents how much variance is
accounted for by a certain factor. The three factors explain 41.836% of the total
variance. Backhaus et al. (2011) suggest that there is no definitive rule to the minimum
total variance explained (TVE) value. This is indicating that an appropriate amount of
factors is present in the model and to explain the phenomenon under study. In social
science a solution that accounts for less than 60% of the total variance is considered to
be satisfactory (Hair et al., 2014), thus, the three factors will be retained.
Step 5: Interpretation
Interpretation involves the researcher by examining, which variables are attributable to a
factor, and giving that factor a name or theme. Traditionally, at least two or three
variables must load on a factor to give it a meaningful interpretation. The reason for
thorough and systematic factor analysis is to isolate variables with high loadings in the
resultant pattern matrices. Thus, most researchers interpret the pattern matrix (Field,
2013) since it contains information about the unique contribution of a variable to a
factor. Additionally, it is important that these labels or constructs reflect the theoretical
and conceptual intent (Williams, Brown & Onsman, 2012). The pattern matrix is
displayed in Table 27. The results reveal a simple factor structure showing three factors,
all demonstrating eigenvalues > 1, as can be seen in Table 26. Variable coefﬁcient
values were suppressed at 0.4 given that these are considered small and considered to
meet the minimum level for interpretation of the structure (Hair et al., 2014).
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Table 27:  German sample – Pattern matrix for Product/Service variables
The labeling of factors is a subjective, theoretical and inductive process. Henson and
Roberts (2006) note that the meaningfulness of latent factors is ultimately dependent on
the researcher’s definition. The EFA process revealed for the first time the “Product-
Service Continuum” (PSC): Factor 1 reveals only product orientated variables derived
from the GDL, thus it’s labeled “product orientation” or in short “Product”.
Factor 1: “Product”
SerGD1: Products are the focus of the firm, they are not part of the service.
SerGD2: Products can be viewed as units of output.
RelGD1: The market is largely characterized by a firm-customer relationship.
RelGD2: The aim of relations is to proﬁt from customer life time value through multiple
business transactions.
ResGD2: Business transactions exist to acquire or sell goods/products.
CustGD1: Customer can be seen as separated from the firm.
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Factor 2 reveals product orientated variables derived from the GDL as well as service
orientated variables derived from the SDL thus it’s labeled “hybrid orientation” or in
short “Hybrid”.
Factor 2: “Hybrid”
ValGD1: Value is embedded in a product.
ValGD2: The focus of the firm lies on the exchange of value with customers.
CustGD2: Customer can be seen as targets of the firm (marketing to).
CustSD2: A firm collaborates with customers to produce and sustain value (marketing
with).
ResSD1: Knowledge and skills of a firm are the fundamental source of competitive
advantage.
Factor 3 reveals only service orientated variables derived from the SDL thus its labeled
“Service orientation” or in short “Service”.
Factor 3: “Service”
RelSD1: The market is largely characterized by a network structure.
RelSD2: The aim of relations is value co-creation through mutual service provision.
SerSD1: The focus of the firm lies on providing service by means of products.
ResSD2: Business transactions exist to acquire specialized competencies.
CustSD1: Customer Co-Create value through continued production, marketing and
distribution of a firm’s offering.
It’s worthwhile to note that factor 1 (Product) accounts for 18.514% of the total
variance explained, factor 2 (Hybrid) accounts for 14.449% of the total variance
explained and factor 3 (Service) accounts for 8.873% of the total variance explained
(see Table 26).
4.2.2.2.1. Post-analysis
The component correlation matrix was calculated for the PSC as can be seen in
Table 28. The components display a certain degree of correlation and therefore ex post
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justification is given that a non-orthogonal (promax) rotation could be used (Weiber &
Mühlhaus, 2014).
Table 28:  German sample – Component correlation matrix for PSC
It is recommended when using EFA to validate a questionnaire to check the reliability
of the scale which is a measure how consistently the questionnaire reflects the
constructs that it is measuring (Field, 2013). Cronbach’s Alpha may decrease to 0.6 in
exploratory research (Hair et al., 2014) and needs to meet at a minimum level 0.5
(Field, 2013). Table 29 to Table 31 display the results for the reliability measures.
Table 29:  German sample – Cronbach’s Alpha for Product
Table 30:  German sample – Cronbach’s Alpha for Hybrid
Table 31:  German sample – Cronbach’s Alpha for Service
All of the measures are well beyond 0.5 and can therefore be considered as reliable.
4.2.2.2.2. Summary
A principal component analysis was conducted on the 20 variables with non-orthogonal
rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.659. An initial analysis was run to obtain eigenvalues for each
factor in the data. One variable was deleted after the first extraction due to cross-
loading. Three factors, that had eigenvalues over Kaiser’s criterion of 1 and in
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combination explained 41.836% of the variance, were retained for further analysis. The
scree plot was ambiguous and showed inflexions that would rather justify retaining 3
factors. Post-analysis showed satisfying results of the component correlation matrix as
well as reliability indices i.e. Cronbach’s Alpha of 0.671, 0.642 and 0.639 for the three
factors. The three factors revealed the “Product-Service Continuum” (PSC) which is a
measure for an “organizational adoption of product vs. service orientated mindset”. This
measure comprises a product orientated, a service orientated and a hybrid (product as
well as service) orientated factor.
4.2.2.3. Exploratory factor analysis for the VCC variables
In order to explore the adoption of VCC another EFA was performed using the initial
23 variables of the DART scale from Albinsson (2011). The necessary sequential steps
were executed as described in detail in the previous chapter. The amount of the
percentage of non-redundant residuals with absolute values greater than 0.05 accounts
for 26% in the reproduced correlations table thus it is suitable to proceed with the EFA
(Field, 2013). In terms of the communalities, all values are above the recommended
threshold of 0.3 (Mooi & Sarstedt, 2011), see appendix A.4.1 “Quantitative analysis”,
Table 223. The scree plot in combination with Kaiser’s criterion reveals four factors.
KMO and Bartlett’s test are regarded as almost marvelous (Field, 2013). The results are
presented in the figure and tables below.
Figure 24:  German sample – Scree plot for VCC variables
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Table 32:  German sample – KMO and Bartlett’s test for VCC variables
Table 33:  German sample – Total variance explained for VCC variables
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Table 34:  German sample – Pattern matrix for VCC variables
The pattern matrix (Table 34) clearly confirms the DART model factors as suggested by
Albinsson (2011). Acc3 has loadings on both factors, but the loading on factor 4 is
higher than on factor 3, so it can be assumed to be part of factor 4 rather than of factor 3
which makes sense also due to the context of the research (Field, 2013). This is also
noted by Backhaus et al. (2011) as the loading is less than 0.5 and therefore does not
necessarily need to be associated with factor three.
The four factors explain 70.930% of the total variance. Factor 1 is labeled Dialogue;
factor 2 is labeled Risk; factor 3 is labeled Transparency and factor 4 is labeled Access.
It is worthwhile to note that factor1 (Dialogue) accounts for 45.245% of the total
variance explained, factor 2 (Risk) accounts for 11.921% of the total variance
explained, factor 3 (Transparency) accounts for 9.005% of the total variance explained
and factor 4 (Access) accounts for 4.759% of the total variance explained, see Table 33.
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4.2.2.3.1. Post-analysis
The component correlation matrix in Table 35 displays the correlation between the
factors and justifies ex posteriori the use of a non-orthogonal (promax) factor rotation
(Weiber & Mühlhaus, 2014).
Table 35:  German sample – Component correlation matrix for VCC
Table 36 to Table 39 display the results for the reliability measures.
Table 36:  German sample – Cronbach’s Alpha for Dialogue
Table 37:  German sample – Cronbach’s Alpha for Risk
Table 38:  German sample – Cronbach’s Alpha for Transparency
Table 39:  German sample – Cronbach’s Alpha for Access
All of the measures are well beyond 0.5 and can therefore be considered as reliable.
4.2.2.3.2. Summary
A principal component analysis was conducted on the 23 variables of VCC with non-
orthogonal rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling
adequacy for the analysis, KMO = 0.899. An initial analysis was run to obtain
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eigenvalues > 1 for each factor in the data. Four factors had eigenvalues over Kaiser’s
criterion of 1 and in combination explained 70.930% of the variance. The scree plot was
ambiguous and showed inflexions that would also justify retaining 4 factors. Post-
analysis showed satisfying results of the component correlation matrix as well as
reliability indices i.e. Cronbach’s Alpha of 0.937, 0.941, 0.801 and 0.786 for the four
factors. These four factors are Dialogue, Risk, Transparency and Access and confirmed
the DART model which is a measure for an “organizational adoption of the VCC
mindset”.
4.2.2.4. Correlations
Bivariate correlations evaluate the degree of relationship between two quantitative
variables. The Pearson correlation coefficient – the most commonly used bivariate
correlation technique – measures the association between two quantitative variables
(Mertler, 2002). The Pearson correlation coefficient was used to test magnitude and
direction of the relationship. As suggested by Hair et al. (2014) factor scores were
computed and summated scales were created for Product, Hybrid, Service, VCC and
External Conditions. Hypothesized relationships were normally confirmed using
correlations or regression (Hinkin, 1995). In order to test the research hypotheses H1 to
H6 the following correlations were calculated as shown in Table 40. Correlations exist
among many of the variables at a p < 0.01 level.
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Table 40:  German sample – Pearson correlations for Product, Hybrid, Service, VCC, External
Conditions and Years of Experience
Based on Table 40 the following relationships were found:
VCC is significantly related to Service, r = 0.429, p < 0.01.
VCC is significantly related to Hybrid, r = 0.546, p < 0.01.
VCC is significantly related to Years of Experience, r = 0.206, p = 0.018.
VCC is significantly related to External Conditions, r = 0.238, p = 0.006.
Product is significantly negatively related to Years of Experience, r = –0.276, p = 0.001.
Product is negatively related to VCC, however, not significant, r = –0.130, p = 0.137.
In order to test the research hypotheses H1 to H4 the following correlations were
calculated which are displayed in Table 41.
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Table 41:  German sample – Pearson correlations for VCC and External Conditions
Based on Table 41 the following relationships were found:
VCC is significantly related to Cond2 (Empowered customers), r = 0.253, p = 0.003,
and Cond4 (Advent of digitalized new technologies), r = 0.309, p < 0.001.
Cond1 (Global view and networked world) and Cond3 (Rising competitive
environment) yielded highest means of all variables, mean = 5.72 and mean = 5.68 (see
Table 17), however, there is no significant relationship between VCC and Cond1,
r = 0.091, p = 0.3, and Cond3, r = –0.019, p = 0.832.
4.2.2.5. Regression
Regression is a method of multivariate analysis which is aiming for finding ways to
summarize relationships between variables (Easterby-Smith, Thorpe & Jackson, 2012).
The aim of regression is to predict changes in a dependent variable in response to
changes in several independent variables (Forza, 2002). Multiple regressions are used to
solve important research problems, particularly in business, and it’s by far the most
widely used and versatile dependence technique, applicable in every facet of business
(Hair et al., 2014). This statistical technique to analyze relationships between a single
dependent variable and several independent variables (Hair et al., 2014) requires
preferably 100 observations for most research situations (Hair et al., 2014). Multiple
regression is a logical extension of the principles of simple linear regression to
situations with several predictor (independent) variables (the predictor variables can be
either continuous or categorical).
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In this study regression analysis is used to examine the relationship between the degrees
of VCC (the dependent variable) and the degrees of Product, Hybrid, Service and
External Conditions (several independent variables). Thus, linear regression was applied
to test the initial hypotheses about the existence of associations between Product,
Hybrid, Service and External Conditions and VCC (H5 and H6).
Table 42:  German sample – Model summary regression
Table 43:  German sample – ANOVA regression
Table 44:  German sample – Regression coefficients
The overall ANOVA is significant p < 0.001, F = 20.775, see Table 43. The t-test for
the individual regression coefficients for the four independent variables are –1.973 for
Product, 5.868 for Hybrid, 3.370 for Service and 1.945 for External Conditions. The
regression coefficients for Hybrid and Service are both statistically significant at
p < 0.01 level. Product almost significantly predicts VCC (B = –0.081; p = 0.051),
Service significantly predicts VCC (B = 0.149; p = 0.001), Hybrid significantly predicts
VCC (B = 0.258; p < 0.001). In the case of a simple linear regression model the
explanatory power is determined by the R square value. In the case of multiple linear
regression models the explanatory power is determined by the adjusted R square value.
It indicates the degree of goodness of fit for the estimated multiple regression equation.
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It can be interpreted as how good the prediction of the regression is likely to be
(Saunders, Lewis & Thornhill, 2012). The linear regression model manifests an
explanatory power of 37.6%, as shown in Table 42.
In order to perform a regression, it is necessary that the researcher checks for the
mandatory assumptions, e.g. multicollinearity, independent error of residuals,
heteroscedasticity and normal distribution (Hair et al., 2014). Multicollinearity exists
when there are high correlations among the explanatory variables. Multicollinearity can
be assessed by checking the VIF (Variance Inflation Factor) indicator as suggested by
Hair et al. (2014). If VIF yields between 3 and 5 then multicollinearity is a concern.
This is not the case as can be seen in Table 44.
In terms of lack of autocorrelation/independent errors of residual terms, the assumption
that errors are independent is likely to be met if the Durbin-Watson statistic is close to 2
(and between 1 and 3) which is the case here as can be seen in Table 42 (Field, 2013).
In terms of heteroscedasticity, the variance of the residuals about predicted responses
should be the same for all predicted responses. Scatterplots of the individual variables
did not show any nonlinear relationships between the dependent variable and the
independent variables (Field, 2013; see Figure 27).
In terms of normal distribution, the residuals should be normally distributed about the
predicted responses. The p-plot can be used as a check on normality where the plotted
points should follow the straight line. Serious departures would suggest that normality
assumption is not met. Here there is no major cause for concern, see Figure 25.
Additionally, the histogram is another check for normality. The histogram should
appear normal. A fitted normal distribution aids the researcher in his considerations.
Serious departures would suggest that normality assumption is not met. Here the
histogram does look reasonably normal, see Figure 26.
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Figure 25:  German sample – P-plot for VCC variables
Figure 26:  German sample – Histogram for VCC variables
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Figure 27:  German sample – Scatterplot for VCC variables
4.2.2.6. ANOVA
In order to check the mean differences for Company, Department and Years of
Experience between the independent and dependent variable a one-way ANOVA
(analysis of variance) was performed. ANOVA also requires that the observations are
normally distributed in each group. Violation of this assumption can affect the level of
significance or power. However, the F statistic in ANOVA is quite robust against non-
normality with respect to Type I error (Herzog, 2011). Comparing group-wise values
for VCC, Product, Hybrid and Service the overall ANOVA was performed for
Company, Department and Years of Experience. Levene’s test was conducted in order
to check whether the variances of the groups are significantly different. If Levene’s test
is significant then the variances are significantly different violating the assumption of
homogeneity of variances (Field, 2013). In this case the Welch test can be used and
adjusted post hoc tests for unequal variances provided by SPSS need to be used. Post
hoc tests which are follow up tests when having no hypotheses were performed in the
next steps to explore further relationships (Field, 2013). They can be used to assess the
statistical significance of group differences. Post hoc methods test all possible group
combinations and depend on the research situation. The least significant difference
(LSD) is equivalent to performing multiple t-tests on the data. LSD requires the overall
ANOVA to be significant. If sample sizes vary differently it is recommended to use
Hochberg’s GT2 (Field, 2013). In case of unequal variances SPSS provides four
different post hoc tests, thereof the Games-Howell test will be used (Stoline, 1981)
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4.2.2.6.1. Company ANOVA
Table 45:  German sample – Company ANOVA
The ANOVA reveals no significant mean difference between the different companies
for all four variables as can be seen in Table 45.
4.2.2.6.2. Department ANOVA
Table 46:  German sample – Department ANOVA
Table 47:  German sample – Levene’s test for Department
The ANOVA reveals significant mean differences of the different departments for VCC
(F = 3.270; p = 0.041) and for Product (F = 4.622; p = 0.012, see Table 46). Levene’s
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test of homogeneity of variances is not significant, thus the assumption of having
homogenous variances can be made (see Table 47). Consequently, LSD as well as
Hochberg’s post hoc test will be used. Only values that revealed significance for both
tests will be used and reported. For Product, the LSD test (Hochberg’s test) reveals a
significant mean difference between top management and marketing & sales, top
management yields a lower value of 0.79 (0.79) than marketing & sales, p = 0.003
(0.009). The results are reported in Table 48.
Table 48:  German sample – Post hoc tests for Department
4.2.2.6.3. Years of Experience ANOVA
Table 49:  German sample – Years of Experience ANOVA
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Table 50:  German sample – Levene’s test for Years of Experience
The ANOVA reveals significant mean difference for the different Years of Experience
in VCC (see Table 49). Levene’s test of homogeneity of variances is not significant thus
the assumption of having homogenous variances can be made (see Table 50). Post hoc
tests are not performed because at least one group has less than two cases.
4.2.3. Key findings
The quantitative data analysis of the German sample revealed for the first time the
“Product-Service Continuum” (PSC) after performing the EFA. The PSC is a measure
of an organization for adopting GDL and/or SDL. SDL is positioned as a mindset
against GDL in theory (see chapter 2 “Critical literature review”). The empirical arena
now reveals no “black-white” scenario but rather a “black-grey-white” scenario with
three factors as integral parts of the PSC. In terms of adoption of the SDL, the strongest
factor in terms of variance explained revealed to be Product, followed by Hybrid and
Service. The Pearson correlation coefficients revealed higher correlations between the
Service variables in comparison to the related product variables except for one pair of
variables, so there was basically a higher level of agreement to the Service variables
than to the Product variables. Pearson correlation confirmed that Product is significantly
negatively related to Years of Experience.
ANOVAs revealed significant mean differences for Department. In terms of Product,
top management yielded significantly lower values than marketing & sales The analysis
also confirmed Albinsson’s (2011) DART scale with four factors Dialogue, Access,
Risk and Transparency. In terms of adoption of VCC the strongest factor revealed to be
Dialogue followed by Risk, Transparency and Access. Also, VCC is significantly
positively related to Years of Experience. A multiple regression analysis revealed a
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model where VCC gets significantly predicted by Service with positive BETA
coefficients thus H5 is positively confirmed. This is also confirmed by the correlation
analysis. In terms of H6 it showed that Product is not significantly positively related to
VCC, thus H6 is confirmed as well. Pearson correlations confirmed that “Empowered
customers” and “Advent of digitalized new technologies” will positively effect VCC,
thus H2 and H4 are confirmed as well whereas H1 and H3 could not be confirmed. A
summary of all the tested hypotheses and results can be found in Table 51.
Hypotheses Result
H1: Global view and networked world will
positively effect VCC.
Not confirmed
H2: Empowered customers will positively effect
VCC.
Confirmed
H3: Rising a competitive environment will
positively effect VCC.
Not confirmed
H4: Advent of digitalized new technologies will
positively effect VCC.
Confirmed
H5: SDL will positively impact on VCC. Confirmed
H6: GDL will not positively impact on VCC. Confirmed
Table 51:  German sample – Research hypotheses and results
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4.3. Non-German sample (N = 142)
4.3.1. Pre-analysis: descriptive statistics
For the Non-German sample the entire sample size was N = 196 cases. 54 cases with
more than 10% missing data were eliminated leaving a sample size of N = 142 for the
main analysis. The quantitative analysis is performed as described in detail in
section 4.2.1.2 “Descriptive statistics”.
Table 52:  Non-German sample – Company breakdown
Table 53:  Non-German sample – Department breakdown
Participants come from the companies Belden (31%) and SICK AG (7%) in terms of
company affiliation and are holding marketing & sales (50.7%) and top management
(19%) positions.
Table 54:  Non-German sample – Skewness, kurtosis for Company, Department, Region
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Table 55:  Non-German sample – Cross tabulation for Company, Department
Marketing, sales and PM departments were summarized under marketing & sales to
increase the number of data points per case. A detailed breakdown can be found in the
appendix A.4.1 “Quantitative analysis”, Table 224.
Table 56:  Non-German sample – Descriptive statistics for Years of Experience
The mean for Years of Experience within the automation sector yields 14.22 years.
Table 57:  Non-German sample – Region breakdown
The breakdown per Region of the participants of the Non-German sample can be found
in Table 57. Descriptive statistics (mean, standard deviation, skewness and kurtosis) for
the Product/Service variables as well as the VCC and External Conditions variables are
provided in Table 58 to Table 60. Standard deviations show enough variance in all
variables.
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Skewness and kurtosis indicate no serious departure from a normal distribution. No
values of skewness and kurtosis are larger than 3, thus non-normality is no serious
concern (Dong, 2007). After the data screening and the pre-analysis, the next section
will outline the results of the correlations and EFA.
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4.3.2. Main analysis
4.3.2.1. Correlations for Product/Service variables
As described in chapter 4.2 “German sample (N = 132)”, the Product-Service scale
comprises two variables per theme. The themes derived from the theory (see chapter
2 “Critical literature review”) were Service, Value, Customer, Resources and Relations.
Thus, the Pearson correlation coefficients were calculated to check for association
between the variables. The values for Service, Value, Customer, Resources and
Relations for both the Product as well as the Service variables can be found in Table 61
to Table 65. All the values show high correlations between the variables. Also it can be
seen that all Service related variables show higher correlation than the corresponding
Product variables. CustSD1 and CustSD2 for Customer, r = 0.583, p < 0.01, show the
highest correlation.
Table 61:  Non-German sample – Pearson correlations for Service variables
Table 62:  Non-German sample – Pearson correlations for Value variables
Table 63:  Non-German sample – Pearson correlations for Customer variables
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Table 64:  Non-German sample – Pearson correlations for Resources variables
Table 65:  Non-German sample – Pearson correlations for Relations variables
4.3.2.2. Exploratory factor analysis for Product/Service variables
The EFA follows the 5 step approach as described in detail in chapter 4.2.2.3
“Exploratory factor analysis for the VCC variables”. the sample size was N = 142, thus
the sample to variable ratio was found to meet the assumption well. All questions and
variables correlate reasonably well with all others and none of the correlation
coefficients are excessively large with many of them going beyond 0.3. The determinant
value is 0.001 which is greater than the necessary value of 0.00001 (Field, 2013).
Figure 28:  Non-German sample – Scree plot for Product/Service variables
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Table 66:  Non-German sample – KMO and Bartlett’s test for Product/Service variables
To check how much variance of a factor is reproduced by means of the factor extraction
the communalities can be checked. All values are above the recommended threshold of
0.3 (Mooi & Sarstedt, 2011) except for SerSD1 (0.238) and CustGD1 (0.224). All
variables are kept since the anti-image matrices values for all variables are above the
recommended threshold of 0.5 (Mooi & Sarstedt, 2011; Field, 2013) except for ValSD2
(see below). The communalities are reported in the appendix A.4.1 “Quantitative
analysis”, Table 226.
Table 67:  Non-German sample – Total variance explained for Product/Service variables
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Table 68:  Non-German sample – Pattern matrix for Product/Service variables
A principal component analysis was conducted on the 20 variables with non-orthogonal
rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.765 (see Table 66). An initial analysis was run to obtain
eigenvalues for each factor in the data. One variable was deleted after the first
extraction due to cross-loading (ValSD2) and since it simply not conceptually fit any
logical factor structure (Williams, Brown & Onsman, 2012). Three factors having
eigenvalues over Kaiser’s criterion of 1 and explaining in combination 46.797% of the
variance were used for further analysis, see Table 67. The scree plot was ambiguous and
showed inflexions that would rather justify retaining 3 factors. The EFA process
revealed for the second time the “Product-Service Continuum” as can be seen in the
pattern matrix in Table 68: Factor 1 reveals mainly Service orientated variables derived
from the SDL thus its labeled “Service orientation” or in short “Service”. Three GDL
variables (RelGD1, RelGD2, ValGD2) also loaded on the first factor, however, since
there are 8 SDL variables this factor is still labeled “Service”.
Factor 1: “Service”
SerSD1: The focus of the firm lies on providing service by means of products
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SerSD2: Experiences created by the products are more important than the products itself
RelSD1: The Market is largely characterized by a network structure
RelSD2: The aim of relations is value co-creation through mutual service provision
ResSD1: Knowledge and skills of a firm are the fundamental source of competitive
advantage
ResSD2: Business transactions exist to acquire specialized competencies
CustSD1: Customer Co-Create value through continued production, marketing and
distribution of a firms offering
CustSD2: A firm collaborates with customers to produce and sustain value (marketing
with)
RelGD1: The Market is largely characterized by a firm-customer relationship
RelGD2: The aim of relations is to proﬁt from customer life time value through multiple
transactions
ValGD2: The focus of the firm lies on the exchange of value with customers
Factor 2 reveals only Product orientated variables derived from the GDL thus it’s
labeled “Product orientation” or in short “Product”.
Factor 2: “Product”
CustGD1: Customer can be seen as separated from the firm
CustGD2: Customer can be seen as targets of the firm (marketing to)
SerGD1: Products are the focus of the firm, they are not part of the service
SerGD2: Goods and products can be viewed as units of output
ResGD2: Business transactions exist to acquire or sell goods/products
Factor 3 reveals Product orientated variables derived from the GDL as well as a Service
orientated variable derived from the SDL, thus it’s labeled “Hybrid”.
Factor 3: “Hybrid”
Factor 3 reveals Product and Service orientated variables, thus, it’s labelled “Hybrid”.
Due to the high factor loadings, ResGD2 and SerGD1 are also kept for Factor 3 (Hair
et al., 2014).
ResGD1: Primary resources of the firm are tangible e.g. machines and assets
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ResGD2: Business transactions exist to acquire or sell goods/products
SerGD1: Products are the focus of the firm, they are not part of the service
ValSD1: Value gets derived only through using a product
It’s worthwhile to note that factor 1 (Service) accounts for 26.615% of the total variance
explained, factor 2 (Product) accounts for 12.844% of the total variance explained and
factor 3 (Hybrid) accounts for 7.339% of the total variance explained, see Table 67.
4.3.2.2.1. Post-analysis
The component correlation matrix was calculated as can be seen in Table 69. The
factors display a certain degree of correlation, and therefore, ex post justification is
given that a non-orthogonal (promax) rotation could be used (Weiber & Mühlhaus,
2014).
Table 69:  Non-German sample – Component correlation matrix for PSC
It is recommended when using EFA to validate a questionnaire to check the reliability
of the scale which is a measure how consistently the questionnaire reflects the
constructs that it is measuring (Field, 2013). Cronbach’s Alpha may decrease to 0.6 in
exploratory research (Hair et al., 2014) and needs to meet at a minimum level 0.5
(Field, 2013). Table 70 to Table 72 display the results for the reliability measures.
Table 70:  Non-German sample – Cronbach’s Alpha for Service
Table 71:  Non-German sample – Cronbach’s Alpha for Product
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Table 72:  Non-German sample – Cronbach’s Alpha for Hybrid
All of the measures are well beyond 0.5 and can therefore be considered as reliable.
4.3.2.2.2. Summary
A principal component analysis was conducted on the 20 variables with non-orthogonal
rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.765. An initial analysis was run to obtain eigenvalues for each
factor in the data. One variable was deleted after the first extraction since it did not
conceptually fit any logical factor structure (Williams, Brown & Onman, 2012). Three
factors, that had eigenvalues over Kaiser’s criterion of 1 and in combination explained
46.797% of the variance, were retained for further analysis. The scree plot was
ambiguous and showed inflexions that would rather justify retaining 3 factors. Post-
analysis showed satisfying results of the component correlation matrix as well as
reliability indices i.e. Cronbach’s Alpha of 0.853, 0.571 and 0.620 for the three factors.
The three factors revealed the “Product-Service Continuum” (PSC) which is a measure
for an “organizational adoption of product vs. service orientated mindset”. This measure
comprises a product orientated, a service orientated and a hybrid (product as well as
service) orientated factor.
4.3.2.3. Exploratory factor analysis for the VCC variables
In order to explore the adoption of VCC another EFA was performed using the initial
23 variables of the DART scale from Albinsson (2011). The necessary sequential steps
were performed as described in detail in chapter 4.2.2.2 “Exploratory factor analysis for
Product/Service variables”. The amount of the percentage of non-redundant residuals
with absolute values greater than 0.05 accounts for 19% in the reproduced correlations
table, thus it is suitable to proceed with the EFA (Field, 2013). In terms of the
communalities all values are above the recommended threshold of 0.3 (Mooi &
Sarstedt, 2011), see appendix A.4.1 “Quantitative analysis”, Table 227. The scree plot
in combination with Kaiser’s criterion revealed four factors. KMO and Bartlett’s test are
regarded as almost marvelous (Field, 2013). The results are presented in the figure and
tables below.
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Figure 29:  Non-German sample – Scree Plot for VCC variables
Table 73:  Non-German sample – KMO and Bartlett’s test for VCC variables
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Table 74:  Non-German sample – Total variance explained for VCC variables
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Table 75:  Non-German sample – Pattern matrix for VCC variables
The pattern matrix (see Table 75) clearly confirms the DART model factors as
suggested by Albinsson (2011). Factor 1: Dialogue; Factor 2: Risk; Factor 3:
Transparency; Factor 4: Access. It is worthwhile to note that factor 1 (Dialogue)
accounts for 53.020% of the total variance explained, factor 2 (Risk) accounts for
9.607% of the total variance explained, factor 3 (Transparency) accounts for 5.998% of
the total variance explained and factor 4 (Access) accounts for 4.957% of the total
variance explained, see Table 74.
4.3.2.3.1. Post-analysis
The component correlation matrix in Table 76 displays the correlation between the
factors and justifies ex posteriori the use of a non-orthogonal (promax) factor rotation
(Weiber & Mühlhaus, 2014).
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Table 76:  Non-German sample – Component correlation matrix for VCC
Reliability and Cronbach’s Alpha are presented in the following tables, Cronbach’s
Alpha may decrease to 0.6 in exploratory research (Hair et al., 2014) and needs to meet
at a minimum level 0.5 (Field, 2013).
Table 77:  Non-German sample – Cronbach’s Alpha for Dialogue
Table 78:  Non-German sample – Cronbach’s Alpha for Risk
Table 79:  Non-German sample – Cronbach’s Alpha for Transparency
Table 80:  Non-German sample – Cronbach’s Alpha for Access
4.3.2.3.2. Summary
A principal component analysis was conducted on the 23 variables with non-orthogonal
rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.924. An initial analysis was run to obtain eigenvalues for each
factor in the data. Four factors had eigenvalues over Kaiser’s criterion of 1 and in
combination explained 73.581% of the variance. The scree plot was ambiguous and
showed inflexions that would also justify retaining 4 factors. Post-analysis showed
satisfying results of the component correlation matrix as well as reliability indices i.e.
Cronbach’s Alpha of 0.948, 0.938, 0.846 and 0.767 for the four factors. The four factors
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are Dialogue, Risk, Transparency and Access and confirm the DART model which is a
measure for an organizational adoption of the VCC mindset.
4.3.2.4. Correlations
The Pearson correlation coefficient was used to test magnitude and direction of the
relationship. As suggested by Hair (2014) factor scores were computed and summated
scales were created for Product, Service, Hybrid, VCC and External Conditions.
Hypothesized relationships were normally confirmed using correlations or regression
(Hinkin, 1995). In order to test the research hypotheses H5 and H6 the following
correlations were calculated as shown in Table 81. Correlations exist among many of
the variables at a p < 0.01 level.
Table 81:  Non-German sample – Pearson correlations for Product, Hybrid, Service, VCC,
External Conditions and Years of Experience
Based on Table 81, the following relationships were found:
VCC is significantly related to Service, r = 0.686, p < 0.01
VCC is significantly negatively related to Hybrid, r = –0.297, p < 0.01
VCC is significantly related to External Conditions, r = 0.491, p < 0.01
Product is negatively related to VCC, however, not significant, r = –0.05, p = 0.551
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In order to test the research hypotheses H1 to H4 the following correlations were
calculated which are displayed in Table 82.
Table 82:  Non-German sample – Pearson correlations for VCC and External Conditions
VCC is significantly related to Cond1 (Global view and networked world), r = 0.353,
p < 0.01, Cond2 (Empowered customers), r = 0.558, p < 0.01, Cond3 (Rising
competitive environment), r = 0.265, p = 0.001 and Cond4 (Advent of digitalized new
technologies), r = 0.400, p < 0.001.
4.3.2.5. Regression
Regression analysis is used to examine the relationship between the degrees of VCC
(the dependent variable) and the degrees of Product, Hybrid, Service and External
Conditions (multiple independent variables). Thus, linear regression was applied to test
the initial hypotheses about the existence of an association between Product, Hybrid,
Service and External Conditions on VCC (H5 and H6). It followed the sequence as
outlined in detail in chapter 4.2.2.5 “Regression”.
Table 83:  Non-German sample – Model summary regression
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Table 84:  Non-German sample – ANOVA regression
Table 85:  Non-German sample – Regression coefficients
Overall ANOVA is significant p < 0.001, F = 46.677, see Table 84. The t-test for the
individual regression coefficients for the four independent variables were –2.287 for
Product, –4.190 for Hybrid, 8.721 for Service and 2.864 for External Conditions, see
Table 85. The regression coefficients for all independent variables were statistically
significant at p < 0.01 level (except for Product, p = 0.024). Product almost significantly
predicts VCC (B = –0.090; p = 0.024). Service significantly predicts VCC (B = 0.385;
p < 0.01). Hybrid significantly predicts VCC (B = –0.158; p < 0.01). External
Conditions significantly predict VCC (B = 0.031; p = 0.005). The linear regression
model manifests an explanatory power of 56.4%, see Table 83.
In terms of the assumptions that need to be met to perform a regression analysis the
following tests were made: Multicollinearity is no concern since the VIF indicator is not
between 3 and 5, see Table 85. In terms of lack of autocorrelation/independent errors of
residual terms, the assumptions that errors are independent is likely to be met if the
Durbin-Watson statistic is close to 2 (and between 1 and 3) which is the case here as can
be seen in Table 83 (Field, 2013). In terms of heteroscedasticity, the variance of the
residuals about predicted responses should be the same for all predicted responses.
Scatterplots of the individual variables did not show any nonlinear relationships
between the dependent variable and the independent variables (Field, 2013; see
Figure 32). In terms of normal distribution, the residuals should be normally distributed
about the predicted responses. The p-plot can be used as a check on normality where the
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plotted points should follow the straight line. Serious departures would suggest that
normality assumption is not met. Here we have no major cause for concern, see
Figure 30. Additionally, the Histogram is another check on normality. The histogram
should appear normal. A fitted normal distribution aids us in the considerations. Serious
departures would suggest that normality assumption is not met. Here we have a
histogram that does look reasonably normal, see Figure 31.
Figure 30:  Non-German sample – P-plot for VCC variables
Figure 31:  Non-German sample – Histogram for VCC variables
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Figure 32:  Non-German sample – Scatterplot for VCC variables
4.3.2.6. ANOVA
In order to check the mean differences for Company, Department, Years of Experience
and Region between the independent and dependent variable a one-way ANOVA
(analysis of variance) was performed. Levene’s test was conducted in order to check
whether the variances of the groups are significantly different. If Levene’s test is
significant then the variances are significantly different violating the assumption of
homogeneity of variances (Field, 2013). In this case the Welch test can be used and
adjusted post hoc tests for unequal variances provided by SPSS can be used. Post hoc
tests which are follow up tests when having no hypotheses were performed in the next
steps to explore further relationships (Field, 2013). They can be used to assess the
statistical significance of group differences. Post hoc methods test all possible group
combinations and they depend on the research situation.
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4.3.2.6.1. Company ANOVA
Table 86:  Non-German sample – Company ANOVA
Table 87:  Non-German sample – Levene’s test for Company
Table 88:  Non-German sample – Welch and Brown-Forsythe test for Company
The ANOVA reveals significant mean differences for the different companies in VCC
(F = 7.327; p = 0.001) and Product (F = 6.282; p = 0.002). Levene’s test of homogeneity
of variances is not significant, thus the assumption of having homogenous variances can
be made. Consequently LSD as well as Hochberg Post Hoc test will be used. Only
values that revealed significance for both tests will be used and reported. For VCC,
LSD test (Hochberg test) reveals a significant mean difference between Belden and
Rest, Belden yielded a lower value of 0.417 (0.417) than Rest, p < 0.01 (0.001). For
Product, the LSD test revealed a significant mean difference between Belden and SICK,
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Belden yielded a higher value of 1.18 (1.18) than SICK, p = 0.001 (0.002). Also SICK
yielded a significant lower value of 0.86 than Rest, p = 0.008 (0.025).
Table 89:  Non-German sample – Post hoc tests for Company
For Service, ANOVA reveals also a mean difference, however, Levene’s test of
homogeneity of variances is significant, p = 0.019, thus the assumption of having
homogenous variances cannot be made. The Welch and Brown-Forsythe tests were
performed, see Table 88, they are therefore replacing the original values, thus F = 5.409,
p = 0.12, for the overall ANOVA. Assuming unequal variances of means the Games-
Howell post hoc test was performed provided by SPSS (Field, 2013). Belden yields a
significantly lower value of 0.57 for Service than the Rest, p = 0.008.
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Table 90:  Non-German sample – Post hoc test for Service
4.3.2.6.2. Department ANOVA
Table 91:  Non-German sample – Department ANOVA
The ANOVA reveals no significant mean difference between the departments for all
four variables as can be seen in Table 91.
4.3.2.6.3. Years of Experience ANOVA
Table 92:  Non-German sample – Years of Experience ANOVA
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The ANOVA reveals no significant mean difference between the Years of Experience
for all four variables as can be seen in Table 92.
4.3.2.6.4. Region ANOVA
Table 93:  Non-German sample – Region ANOVA
Table 94:  Non-German sample – Levene’s test for Region
Table 95:  Non-German sample – Welch and Brown-Forsythe test for Region
The ANOVA reveals significant mean differences for the different regions in VCC
(F = 3.436; p = 0.019) and Product (F = 6.236; p < 0.01). For VCC Levene’s test of
homogeneity of variances is significant thus the assumption of having homogenous
variances cannot be made. The Welch and Brown-Forsythe tests were performed, see
Table 95, showing no significant mean difference for VCC for the ANOVA. Levene’s
test of homogeneity of variances is not significant for Product, thus the assumption of
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having homogenous variances can be made. Consequently, LSD as well as Hochberg
Post Hoc test will be used for Product. Only values that revealed significance for both
tests will be used and reported. LSD test (Hochberg test) reveals a significant mean
difference between APAC and USA, APAC yielded a lower value of 1.19 (1.19) than
USA, p < 0.01 (p<0.01). Also for Product, the LSD revealed a significant mean
difference between Rest and APAC, APAC yielded a lower value of 0.58 (0.58) than
Rest, p = 0.002 (0.012). See Table 96 for all details.
Table 96:  Non-German sample – Post hoc tests for Region
4.3.3. Key findings
The quantitative data analysis of the Non-German sample revealed for the second time
the “Product-Service Continuum” (PSC) after performing the EFA for the Non-German
sample. The PSC is a measure of an organization for adopting a GDL and/or SDL. SDL
is positioned as a mindset against GDL in theory (see chapter 2 “Critical literature
review”). The empirical arena now reveals no “black-white” scenario but rather a
“black-grey-white” scenario with three factors as integral parts of the PSC. In terms of
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adoption of the SDL, the strongest factor in terms of variance explained revealed to be
Service, followed by Product and Hybrid. The Pearson correlation coefficients revealed
higher correlations between the Service variables in comparison to the related Product
variables. The ANOVAs revealed that for Product Belden company yielded higher
values than SICK and SICK lower values than Rest. Also for Product in terms of
Region, APAC yielded lower values than USA and APAC yielded lower values than
Rest. For Service, Belden yielded lower values than Rest. The analysis also confirmed
Albinsson’s (2011) DART scale with the four factors Dialogue, Access, Risk and
Transparency. ANOVAs revealed significant mean differences. In terms of adoption of
VCC, the strongest factor revealed to be Dialogue, followed by Risk, Transparency and
Access. Also, in terms of VCC adoption, Belden values are significantly lower than the
Rest.
A multiple regression analysis revealed a model where VCC gets significantly predicted
by Service with positive BETA coefficients, thus H5 is positively confirmed. This is
also confirmed by the correlation analysis. Hybrid is significantly negatively related to
VCC, apparently driven by 3 Product variables out of 4 total variables. In terms of H6 it
showed that Product is not significantly positively related to VCC, thus H6 is confirmed
as well. Pearson correlations confirmed that “Global view and networked world”,
“Empowered customers”, “Rising competitive environment” and “Advent of digitalized
new technologies” will positively effect on VCC, thus H1, H2, H3 and H4 are
confirmed as well.
A summary of all the tested hypotheses and results can be found in Table 97.
Hypotheses Result
H1: Global view and networked world will positively
effect VCC.
Confirmed
H2: Empowered customer will positively effect VCC. Confirmed
H3: Rising competitive environment will positively effect
VCC.
Confirmed
H4: Advent of digitalized new technologies will
positively effect VCC.
Confirmed
H5: SDL will positively impact on VCC. Confirmed
H6: GDL will not positively impact on VCC. Confirmed
Table 97:  Non-German sample – Research hypotheses and results
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4.4. All Data sample (N = 274)
4.4.1. Pre-analysis: descriptive statistics
The quantitative analysis is performed as described in section 4.2.1.2 “Descriptive
statistics”
Table 98:  All Data sample – Company breakdown
Table 99:  All Data sample – Department breakdown
Most of the participants came from the companies Belden (36.9%) and SICK AG
(12.4%) in terms of company affiliation and were holding marketing & sales (55.8%)
and top management (16.1%) positions.
Table 100:  All Data sample – Skewness, kurtosis for Company, Department, Region
Table 101:  All Data sample – Cross tabulation for Company, Department
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Marketing, sales and PM departments were summarized under marketing & sales to
increase the number of data points per case. A detailed breakdown can be found in the
appendix A.4.1 “Quantitative analysis”, Table 228.
Table 102:  All Data sample – Descriptive statistics for Years of Experience
The mean Years of Experience within the automation sector yielded 14.417 years.
Table 103:  All Data sample – Region breakdown
The breakdown per Region of the participants of the All Data sample can be found in
Table 103. Descriptive statistics (mean, standard deviation, skewness and kurtosis) are
provided for Product/Service as well as the VCC and External Conditions variables.
Standard deviations show enough variance in all variables (see Table 104 to Table 106).
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Skewness and kurtosis indicate no serious departure from a normal distribution. No
values of skewness and kurtosis larger than 3 thus non-normality is no serious concern
(Dong, Evans & Zou, 2007), as can be seen in Table 104 to Table 106. After the data
screening and the pre-analysis, the next chapter will outline the results of the
correlations and EFA.
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4.4.2. Main analysis
4.4.2.1. Correlations for Product/Service variables
As described in the previous sections the Product-Service scale comprises two variables
per theme. The themes that were derived from the theory (see chapter 2 “Critical
literature review”) were Service, Value, Customer, Resources and Relations. Thus, the
Pearson correlation coefficients were calculated to check for association between the
variables. The values for Service, Value, Customer, Resources and Relations for both
the Product as well as the Service variables can be found in Table 107 to Table 111. All
the values show high correlations between the variables. Also it can be seen that all
Service related variables show higher correlation than the corresponding Product
variables. CustSD1 and CustSD2 for Customer, r = 0.614, p < 0.01, show the highest
correlation.
Table 107:  All Data sample – Pearson correlations for Service variables
Table 108:  All Data sample – Pearson correlations for Value variables
Table 109:  All Data sample – Pearson correlations for Customer variables
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Table 110:  All Data sample – Pearson correlations for Resources variables
Table 111:  All Data sample – Pearson correlations for Relations variables
4.4.2.2. Exploratory factor analysis for Product/Service variables
The EFA follows the 5 step approach as described in detail in chapter 4.2.2.2
“Exploratory factor analysis for Product/Service variables”. The sample size was
N = 274, thus sample to variable ratio was found to meet the assumption well. All
questions and variables correlate reasonably well with all others and none of the
correlation coefficients are excessively large with many of them going beyond 0.3. The
determinant value is 0.008 which is greater than the necessary value of 0.00001 (Field,
2013).
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Figure 33:  All Data sample – Scree plot for Product/Service variables
Table 112:  All Data sample – KMO and Bartlett’s test for Product/Service variables
To check how much variance of a factor is reproduced by means of the factor extraction
the communalities can be checked. All values are above the recommended threshold of
0.3 (Mooi & Sarstedt, 2011), except for SerGD2 (0.233), CustGD2 (0.274) and RelSD1
(0.289). All variables are kept since the anti-image matrices values for all variables are
above the recommended threshold of 0.5 (Mooi & Sarstedt, 2011; Field, 2013). The
communalities are reported in the appendix A.4.1 “Quantitative analysis”, Table 230.
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Table 113:  All Data sample – Total variance explained for Product/Service variables
Table 114:  All Data sample – Pattern matrix for Product/Service variables
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A principal component analysis was conducted on the 20 variables with non-orthogonal
rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.755, as can be seen in Table 112. An initial analysis was run to
obtain eigenvalues for each factor in the data. One variable was deleted after the first
extraction due to cross-loading (SerGD1) and since it simply didn’t conceptually fit any
logical factor structure (Williams, Brown & Onsman, 2012). Three factors which had
eigenvalues over Kaiser’s criterion of 1 and in combination explained 41.805% of the
variance were used for further analysis, as shown in Table 113. The scree plot was
ambiguous and showed inflexions that would rather justify retaining 3 factors. The EFA
process revealed for the third time the “Product-Service Continuum” as can be seen in
Table 114. Factor 1 reveals mainly Service orientated variables derived from the SDL,
thus its labeled “Service orientation” or in short “Service”, except for one variable
which was ValGD2. The second factor revealed mainly Product orientated variables
derived from the GDL, thus its labeled “Product orientation” or in short “Product”,
except for one variable which was ResSD1. The third factor revealed Service orientated
variables as well as Product orientated variables thus it’s labeled “Hybrid”.
Factor 1: “Service”
SerSD1: The focus of the firm lies on providing service by means of products
SerSD2: Experiences created by the products are more important than the products itself
CustSD1: Customer Co-Create value through continued production, marketing and
distribution of a firms offering
CustSD2: A firm collaborates with customers to produce and sustain value (marketing
with)
RelSD2: The aim of relations is value co-creation through mutual service provision
ResSD2: Business transactions exist to acquire specialized competencies
ValGD2: The focus of the firm lies on the exchange of value with customers
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Factor 2: “Product”
RelGD1: The Market is largely characterized by a firm-customer relationship
RelGD2: The aim of relations is to proﬁt from customer life time value through multiple
transactions
ResGD2: Business transactions exist to acquire or sell goods/products
ValGD1: Value is embedded in a product
CustGD2: Customer can be seen as targets of the firm (marketing to)
ResSD1: Knowledge and skills of a firm are the fundamental source of competitive
advantage
Factor 3: “Hybrid”
Due to the high factor loading ResGD2 is also kept for Factor 3 (Hair et al., 2014).
ResGD1: Primary resources of the firm are tangible e.g. machines and assets
ResGD2: Business transactions exist to acquire or sell goods/products
ValSD1: Value gets derived only through using a product
ValSD2: The firm cannot deliver value, but only offer value propositions
CustGD1: Customer can be seen as separated from the firm
It’s worthwhile to note that factor 1 (Service) accounts for 22.068% of the total variance
explained, factor 2 (Product) accounts for 11.182% of the total variance explained and
factor 3 (Hybrid) accounts for 8.555% of the total variance explained, see Table 113.
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4.4.2.2.1. Post-analysis
The component correlation matrix was calculated as can be seen in Table 115. The
components display a certain degree of correlation, and therefore, ex post justification is
given that a non-orthogonal (promax) rotation could be used (Weiber & Mühlhaus,
2014).
Table 115:  All Data sample – Component correlation matrix for PSC
It is recommended when using EFA to validate a questionnaire to check the reliability
of the scale which is a measure how consistently the questionnaire reflects the
constructs that it is measuring (Field, 2013). Cronbach’s Alpha may decrease to 0.6 in
exploratory research (Hair et al., 2014) and needs to meet at a minimum level 0.5
(Field, 2013). Table 116 to Table 118 display the results for the reliability measures.
Table 116:  All Data sample – Cronbach’s Alpha for Service
Table 117:  All Data sample – Cronbach’s Alpha for Product
Table 118:  All Data sample – Cronbach’s Alpha for Hybrid
All the measures are well beyond 0.5 and can therefore be considered as reliable.
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4.4.2.2.2. Summary
A principal component analysis was conducted on the 20 variables with non-orthogonal
rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.755. An initial analysis was run to obtain eigenvalues for each
factor in the data. One variable was deleted after the first extraction since it did not
conceptually fit any logical factor structure (Williams, Brown & Onman, 2012). Three
factors, that had eigenvalues over Kaiser’s criterion of 1 and in combination explained
41.805% of the variance, were retained for further analysis. The scree plot was
ambiguous and showed inflexions that would rather justify retaining 3 factors. Post-
analysis showed satisfying results of the component correlation matrix as well as
reliability indices i.e. Cronbach’s Alpha of 0.769, 0.643 and 0.567 for the three factors.
The three factors revealed the “Product-Service Continuum” (PSC) which is a measure
for an “organizational adoption of product vs. service orientated mindset”. This measure
comprises a product orientated, a service orientated and a hybrid (product as well as
service) orientated factor.
4.4.2.3. Exploratory factor analysis for the VCC variables
In order to explore the adoption of VCC another EFA was performed using the initial
23 variables of the DART scale created by Albinsson (2011). The necessary sequential
steps were performed as described in detail in chapter 4.2.2.2 “Exploratory factor
analysis for Product/Service variables”. The amount of the percentage of non-redundant
residuals with absolute values greater than 0.05 accounts for 22% in the reproduced
correlations table, thus it is suitable to proceed with the EFA (Field, 2013). In terms of
the communalities all values are above the recommended threshold of 0.3 (Mooi &
Sarstedt, 2011) see appendix A.4.1 “Quantitative analysis”, Table 231. The scree plot in
combination with Kaiser’s criterion revealed three factors. KMO and Bartlett’s test are
regarded as almost marvelous (Field, 2013). The figures are presented in Figure 34 and
Table 119 to Table 121.
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Figure 34:  All Data sample – Scree plot for VCC variables
Table 119:  All Data sample – KMO and Bartlett’s test for VCC variables
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Table 120:  All Data sample – Total variance explained for VCC variables
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Table 121:  All Data sample – Pattern matrix for VCC variables
The pattern matrix (Table 121) revealed three factors that can be derived based on the
DART model factors as suggested by Albinsson (2011). Factor 1 and factor 2 revealed
to be the same as in the initial Albinsson (2011) scale, however, factor 3 and factor 4
(Access and Transparency) merged here – in the case of the All Data sample – to one
factor that is labeled TransAccess. Therefore, the three factors are labeled: Factor 1:
Dialogue; Factor 2: Risk; Factor 3: TransAccess. It’s worthwhile to note that factor 1
(Dialogue) accounts for 49.298% of the total variance explained, factor 2 (Risk)
accounts for 10.290% of the total variance explained and factor 3 (TransAccess)
accounts for 7.495% of the total variance explained, see Table 120.
4.4.2.3.1. Post-analysis
The component correlation matrix in Table 122 displays the correlation between the
factors and justifies ex posteriori the use of a non-orthogonal (promax) factor rotation
(Weiber & Mühlhaus, 2014).
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Table 122:  Component correlation matrix for VCC
Reliability and Cronbach’s Alphas are presented in the following Table 123 to
Table 125. Cronbach’s Alpha may decrease to 0.6 in exploratory research (Hair et al.,
2014) and needs to meet at a minimum level 0.5 (Field, 2013).
Table 123:  All Data sample – Cronbach’s Alpha for Dialogue
Table 124:  All Data sample – Cronbach’s Alpha for Risk
Table 125:  All Data sample – Cronbach’s Alpha for TransAccess
All the measures are well beyond 0.5 and can therefore be considered as reliable.
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4.4.2.3.2. Summary
A principal component analysis was conducted on the 23 variables with non-orthogonal
rotation (promax). The Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.932. An initial analysis was run to obtain eigenvalues for each
factor in the data. Four factors had eigenvalues over Kaiser’s criterion of 1 and in
combination explained 67.083% of the variance. The scree plot was ambiguous and
showed inflexions that would also justify retaining 3 factors. Post-analysis showed
satisfying results of the component correlation matrix as well as reliability indices i.e.
Cronbach’s Alpha of 0.943, 0.939 and 0.830 for the three factors. The three factors are
Dialogue, Risk and TransAccess and confirmed partly the DART model which is a
measure for an organizational adoption of the VCC mindset.
4.4.2.4. Correlations
The Pearson correlation coefficient was used to test magnitude and direction of the
relationship. As suggested by Hair et al. (2014) factor scores were computed and
summated scales were created for Product, Service, Hybrid, VCC and External
Conditions. Hypothesized relationships were normally conformed using correlations or
regression (Hinkin, 1995). In order to test the research hypotheses H5 and H6 the
following correlations were calculated as shown in Table 126. Correlations exist among
many of the variables at a p < 0.01 level.
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Table 126:  All Data sample – Pearson correlations for Product, Hybrid, Service, VCC,
External Conditions and Years of Experience
Based on Table 126 the following relationships were found:
VCC is significantly related to Service, r = 0.597, p < 0.01
VCC is significantly related to Hybrid, r = –0.290, p < 0.01
VCC is significantly related to External Conditions, r = 0.380, p < 0.01
VCC is significantly related to Product, r = 0.410, p < 0.01
VCC is significantly related to Years of Experience, r = 0.134, p = 0.027
In order to test the research hypotheses H1 to H4 the following correlations were
calculated which are displayed in Table 127.
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Table 127:  All Data sample – Correlations for VCC and External Conditions
VCC is significantly related to Cond1 (Global view and networked world), r = 0.215,
p < 0.01, Cond2 (Empowered customers), r = 0.415, p < 0.01, Cond3 (Rising
competitive environment), r = 0.124, p = 0.040 and Cond4 (Advent of digitalized new
technologies), r = 0.365, p < 0.001.
4.4.2.5. Regression
Regression analysis is used to examine the relationship between the degrees of VCC
(the dependent variable) and the degrees of Product, Hybrid, Service and External
Conditions (multiple independent variables). Thus, linear regression was applied to test
the initial hypotheses about the existence of an association between Product, Hybrid,
Service and External Conditions on VCC (H1 and H2). It followed the sequence as
outlined in detail in chapter 4.2.2.5 “Regression”.
Table 128:  All Data sample – Model summary regression
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Table 129:  All Data sample – ANOVA regression
Table 130:  All Data sample – Regression coefficients
Overall ANOVA is significant p < 0.001, F = 61.323, see Table 129. The t-test for the
individual regression coefficients for the four independent variables were 3.935 for
Product, –5.091 for Hybrid, 9.497 for Service and 3.115 for External Conditions, all
significant with p < 0.01. The regression coefficients for all independent variables were
statistically significant at p < 0.01 level. Product significantly predicts VCC (B = 0.119;
p < 0.01). Service significantly predicts VCC (B = 0.277; p < 0.01). Hybrid
significantly predicts VCC (B = –0.138; p < 0.01). External Conditions significantly
predict VCC (B = 0.023; p = 0.002). The linear regression model manifests an
explanatory power of 46.9%, see Table 128.
In terms of the assumptions that need to be met to perform a regression analysis the
following tests were made: Multicollinearity is no concern since the VIF indicator is not
between 3 and 5, see Table 130. In terms of lack of autocorrelation/independent errors
of residual terms, the assumptions that errors are independent is likely to be met if the
Durbin-Watson statistic is close to 2 (and between 1 and 3) which is the case here as can
be seen in Table 128 (Field, 2013). In terms of heteroscedasticity, the variance of the
residuals about predicted responses should be the same for all predicted responses.
Scatterplots of the individual variables did not show any nonlinear relationships
between the dependent variable and the independent variables (Field, 2013), see
Figure 37. In terms of normal distribution, the residuals should be normally distributed
about the predicted responses. The p-plot can be used as a check on normality where the
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plotted points should follow the straight line. Serious departures would suggest that
normality assumption is not met. Here we have no major cause for concern, see
Figure 35. Additionally, the histogram is another check on normality. The histogram
should appear normal. A fitted normal distribution aids us in the considerations. Serious
departures would suggest that normality assumption is not met. Here we have a
histogram that does look reasonably normal, see Figure 36.
Figure 35:  All Data sample – P-plot VCC variables
Figure 36:  All Data sample – Histogram for VCC variables
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Figure 37:  All Data sample – Scatterplot for VCC variables
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4.4.2.6. ANOVA
In order to check the mean differences for Company, Department, Years of Experience
and Region between the independent and dependent variable a one-way ANOVA
(analysis of variance) was performed. Levene’s test was conducted in order to check
whether the variances of the groups are significantly different. If Levene’s test is
significant then the variances are significantly different, violating the assumption of
homogeneity of variances (Field, 2013). In this case the Welch test can be used and
adjusted post hoc tests for unequal variances provided by SPSS. Post hoc tests which
are follow up tests when having no hypotheses were performed in the next steps to
explore further relationships (Field, 2013). They can be used to assess the statistical
significance of group differences. Post hoc methods test all possible group combinations
and they depend on the research situation.
4.4.2.6.1. Company ANOVA
Table 131:  All Data sample – Company ANOVA
Table 132:  All Data sample – Levene’s test for Company
The ANOVA reveals significant mean difference for the different companies in VCC
(F = 7.684; p = 0.001) and Service (F = 5.686; p = 0.004, see Table 131). Levene’s test
of homogeneity of variances is not significant, thus the assumption of having
homogenous variances can be made (Table 132). Consequently, LSD as well as
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Hochberg post hoc test will be used. Only values that revealed significance for both
tests will be used and reported (Table 133). For VCC, LSD test (Hochberg test) reveals
a significant mean difference between Belden and Rest, Belden yielded a lower value of
0.30 (0.30) than Rest, p < 0.01 (p < 0.01). For Service, the tests revealed a significant
mean difference between Belden and Rest, Belden yielded a lower value of 0.433
(0.433) than Rest, p = 0.001 (p = 0.003).
Table 133:  All Data sample – Post hoc tests for Company
Quantitative analysis
152
4.4.2.6.2. Department ANOVA
Table 134:  All Data sample – Department ANOVA
Table 135:  All Data sample – Levene’s test for Department
The ANOVA reveals significant mean difference for the different departments in VCC
(F = 4.129; p = 0.017, see Table 134). Levene’s test of homogeneity of variances is not
significant thus the assumption of having homogenous variances can be made (see
Table 135). Consequently, LSD as well as Hochberg post hoc test will be used. Only
values that revealed significance for both tests will be used and reported (see
Table 136). For VCC, LSD test (Hochberg test) revealed a significant mean difference
between marketing & sales and other, marketing & sales yielded a lower value of 0.237
(0.237) than other, p = 0.005 (p = 0.015).
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4.4.2.6.3. Years of Experience ANOVA
Table 137:  All Data sample – Years of Experience ANOVA
The ANOVA reveals significant mean difference for the different Years of Experience
in VCC (see Table 137). Post hoc tests are not performed because at least one group has
less than two cases.
4.4.2.6.4. Region ANOVA
Table 138:  All Data sample – Region ANOVA
Table 139:  All Data sample – Levene’s test for Region
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Table 140:  All Data sample – Welch and Brown-Forsythe test for Region
The ANOVA reveals significant mean difference for the different regions in VCC,
Product, Hybrid and Service (see Table 138). Levene’s test of homogeneity of variances
is not significant for Product, Hybrid and Service, thus the assumption of having
homogenous variances can be made (see Table 139). Consequently, LSD as well as
Hochberg post hoc test will be used. Only values that revealed significance for both
tests will be used and reported (see Table 141 to Table 146). For Product, the LSD test
(Hochberg test) revealed a significant mean difference between Germany and APAC,
Germany yielded a higher value of 0.514 (0.514), p = 0.001 (p = 0.01) than APAC. Also
for Product, APAC yielded a significant lower value of 0.656 (0.656), p = 0.001
(p = 0.006) than Rest.
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Table 141:  All Data sample – LSD test for Product and Region
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Table 142:  All Data sample – Hochberg test for Product and Region
For Hybrid the LSD test (Hochberg test) revealed a significant mean difference for the
Rest and Germany, Germany yielded a lower value of 0.535 than Rest, p = 001
(p = 0.012).
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Table 143:  All Data sample – LSD test for Hybrid and Region
Quantitative analysis
159
Table 144:  All Data sample – Hochberg test for Hybrid and Region
For Service LSD test (Hochberg test) revealed significant mean difference between
Germany and APAC, Germany yielded a lower value of 0.783 (0.78) than APAC,
p < 0.01 (p < 0.01). Also, Germany yielded a lower value of 0.824 (0.824) than Rest,
p < 0.01 (p < 0.01).
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Table 145:  All Data sample – LSD test for Service and Region
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Table 146:  All Data sample – Hochberg test for Service and Region
For VCC, Levene’s test of homogeneity of variances is significant thus the assumption
of having homogenous variances cannot be made (see Table 139). Thus, Welch test was
performed which revealed F = 3.607, p = 0.011 for the ANOVA (see Table 140). For
the post hoc test Games-Howell test was performed (Table 147). For VCC, Germany
revealed a significant lower value of 0.267, p = 0.46, than Rest.
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Table 147:  All Data sample – Games-Howell test for VCC and Region
4.4.3. Key findings
The quantitative data analysis of the All Data sample revealed for the third time the
“Product-Service Continuum” (PSC) after performing the EFA for the All Data sample.
The PSC is a measure of an organization for adopting the GDL and/or SDL. SDL is
positioned as a mindset against GDL in theory (see chapter 2 “Critical literature
review”). The empirical arena again reveals no “black-white” scenario but rather a
“black-grey-white” scenario with three factors as integral parts of the PSC. In terms of
adoption of the SDL, the strongest factor in terms of variance explained revealed to be
Service, followed by Product and Hybrid. The Pearson correlation coefficients revealed
higher correlations between the Service variables in comparison to the related Product
variables. ANOVAs revealed significant mean differences. Belden yielded lower values
than Rest for Service. Also for Service, Germany revealed lower values than APAC and
Rest. For Product, Germany yielded higher values than APAC, also for Product, APAC
revealed lower values than Rest.
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In terms of VCC, the analysis revealed a scale with three factors based on Albinsson’s
(2011) DART scale. The three factors are labeled Dialogue, Risk and TransAccess. In
terms of adoption of VCC, the strongest factor revealed to be Dialogue followed by
Risk and TransAccess. Years of Experience is significantly positively related with
VCC. ANOVAs revealed significant mean differences. For VCC, Belden yields lower
values than Rest. Also for VCC, the marketing & sales department yields lower values
than others and Germany yields lower values than others. A multiple regression analysis
revealed a model where VCC gets significantly predicted by Service with positive
BETA coefficients, thus H5 is confirmed. This is also supported by the correlation
analysis. In terms of H6, it showed that Product is significantly positively related to
VCC, thus H6 is not confirmed. Hybrid is significantly negatively related to VCC,
apparently driven by 3 Product variables out of 5 total variables. Pearson correlations
confirmed that “Global view and networked world”, “Empowered customers”, “Rising
competitive environment” and “Advent of digitalized new technologies” will positively
effect VCC, thus H1, H2, H3 and H4 are confirmed as well.
A summary of all the tested hypotheses and results can be found in Table 148.
Hypotheses Result
H1: Global view and networked world will positively
effect VCC.
Confirmed
H2: Empowered customers will positively effect VCC. Confirmed
H3: Rising competitive environment will positively
effect VCC.
Confirmed
H4: Advent of digitalized new technologies will
positively effect VCC.
Confirmed
H5: SDL will positively impact on VCC. Confirmed
H6: GDL will not positively impact on VCC. Not Confirmed
Table 148:  All Data sample – Research hypotheses and results
Table 149 below shows a summary of all key findings in regard to the three sample
groups.
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Research
objective
Measure/
Hypotheses
German sample
N = 132
Non-German
sample N = 142
All Data sample
N = 274
RO1a
VCC adoption and mean
difference D > R > T > A
D > R > T > A;
Belden < Rest
D > R >
TransAccess;
Belden < Rest;
M&S < Others;
Germany <
Others
VCC and Years of
Experience are
significantly positively
correlated.
Confirmed Not confirmed Confirmed
RO1b
H1: Global view and
networked world will
positively effect VCC.
Not Confirmed Confirmed Confirmed
H2: Empowered
customers will positively
effect VCC.
Confirmed Confirmed Confirmed
H3: Rising a competitive
environment will
positively effect VCC.
Not Confirmed Confirmed Confirmed
H4: Advent of digitalized
new technologies will
positively effect VCC.
Confirmed Confirmed Confirmed
RO2
Model
VCC is signifi-
cantly predicted
by Service.
VCC is signifi-
cantly predicted
by Service.
VCC is signifi-
cantly predicted
by Service.
H5: SDL will positively
impact on VCC. Confirmed Confirmed Confirmed
H6: GDL will not posi-
tively impact on VCC. Confirmed Confirmed Not confirmed
RO3
Product-Service Conti-
nuum (PSC) adoption
Product >
Hybrid > Service
Service >
Product >
Hybrid
Service >
Product >
Hybrid
Product and Years of
Experience are
significantly negatively
correlated.
Confirmed Not confirmed Not confirmed
Service mean difference N.a. Belden < Rest
Belden < Rest;
Germany <
APAC/Rest
Product mean difference Top managementlower than M&S
Belden > SICK
SICK > Rest
USA > APAC
Rest > APAC
Germany >APAC
APAC < Rest
Table 149:  Research objectives 1a to 3, measures/hypotheses in regard to the three samples
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4.5. Research assessment
Increasing methodological rigor is one of the key challenges in management research
(Bartunek, Rynes & Duane, 2006; Donaldson, Qiu & Luo, 2013; Shrivastava & York,
1987), thus this section addresses the issue of quality of the executed quantitative
analysis. Venkatesh and Brown (2013) recommend that researchers should discuss
validation in quantitative research and qualitative research independently before
discussing validation for the mixed methods’ meta-inferences. The quality of a
quantitative analysis is usually addressed through the notions of validity and reliability.
Reliability is related to the quality of measurement where measure is considered reliable
if it yields the same result in a repetitive manner (Venkatesh & Brown, 2013). Without
reliable measures a quantitative study is considered invalid. Therefore, reliability is a
precondition for validity of quantitative research as proposed by Venkatesh and Brown
(2013). Validity refers to how accurately the findings represent the truth in the objective
world. There are three types of validity in quantitative research namely measurement
validity (e.g., content and construct validity); design validity (i.e., internal and external
validity); and inferential validity (i.e., statistical conclusion validity). A detailed
definition is provided by Venkatesh and Brown (2013).
“Measurement validity estimates how well an instrument measures what it is supposed
to measure in terms of its match with the entire definition of the construct. Design
validity encompasses internal and external validity. Internal validity is the extent of
approximate truth about inferences regarding cause-effect or causal relationships in a
scientific inquiry”.
External validity is the extent to which the results of a research study can be generalized
to other settings and groups. Finally, inferential or statistical conclusion validity is
related to the findings of quantitative studies. It refers to the appropriate use of statistics
to infer whether the presumed independent and dependent variables covary.
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Table 150 summarizes the different types of validity.
Table 150:  Types of validity in quantitative research adapted from Venkatesh and Brown
(2013)
The primary aim of the research was not to develop a measurement scale for VCC and
SDL. That’s why a mixed methods approach was selected and not a pure quantitative
approach. However, the quantitative approach is subject to some limitations according
to the statements in Table 150. Reliability assessment was performed by Cronbach’s
Alpha as part of the post-analysis and was reported in all sections. The results were
satisfying with Cronbach’s Alpha values meeting a minimum level of 0.5 (Field, 2013).
Due to high effort in conducting a survey with many replies on a global scale no further
reliability test like e.g. test-retest were performed.
In terms of validity, construct validity is given since the items were thoroughly derived
from theory, face validity is given since the pilot study was used to refine the item
battery. Factor analysis was used as one of the most common procedures to ensure the
quality of construct validity (Straub & Gefen, 2004). Statistical conclusion validity must
be interpreted with caution and within the given research context. Also, mathematical
relationship between the variables and constructs can only be assured with certain
degrees of confidence. That’s why all detailed correlation figures, the regression model
parameters as well as the mean group comparisons, are reported in detail in all sections.
Most factors’ loadings were above 0.5, demonstrating convergent validity (Bagozzi &
Yi, 1998). Evidence of discriminant validity was provided as none of the loadings
exceeded 0.4 on more than one factor (Hair et al., 2014) with the exception of a few
items.
External validity is limited to the research context namely the automation sector since
all sample groups were selected from this sector. In terms of internal validity, the causal
relationship also needs to be treated with caution. Alternative explanations can’t be
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ruled out necessarily, that’s why the study does not emphasize causal relationship at any
point (e.g. the size of the company might have an influence as well on some of the
dependent variables). Again, this was not in the focus and aim of the study.
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5. Qualitative analysis
5.1. Introduction
This chapter documents the findings of the qualitative research design as specified in
the “Research design” chapter 3 of this thesis. It thereby is serving the purpose of
achieving the yet unfulfilled goal of the research question 4 and seeks to gain further
insight to research questions 1a, 2 and 3 in regard to the findings of the quantitative
analysis. Table 151 summarizes the research questions.
Research questions/research
hypotheses
Item development strategy/research
approach
Quantitative research questions followed by qualitative interviews
RQ1a: How is VCC adopted within the
companies in the relevant sector?
Create items and measurement scale
informed by VCC literature
(frameworks, definitions, concepts)
Quantitative analysis – Qualitative
interviews
RQ2: Is there are relationship between
SDL and VCC within the companies in
the relevant sector?
H5: SDL will positively impact on VCC.
H6: GDL will not positively impact on
VCC.
Quantitative analysis – Qualitative
interviews
RQ3: How is SDL adopted within the
companies in the relevant sector?
Create items and measurement scale
informed by the ten foundational
premises and by contrasting Goods-
Dominant Logic versus Service-
Dominant Logic (Vargo, 2008) –
Qualitative interviews
Qualitative research questions
RQ4: How ready are companies within
the relevant sector for VCC?
Interview designed and informed by
change readiness framework items
valence, efficacy, internal process,
content, context (Holt, 2002)
Table 151:  Research questions
This section presents the findings from the semi-structured interviews with business
managers of the automation sector. The findings are extracted and presented in tables
according to the coding shown in the tables below. The interviews were conducted from
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April 2015 to June 2015. All respondents have significant experience within the
automation sector. The respondents were selected according to the participant
breakdown of the quantitative analysis to achieve a similar participant distribution
across companies, regions, departments and years of experience. They were also
selected based on the author’s contacts and their availability given a busy diary like
most of the business practitioners.
The interviews lasted from 45 to 60 minutes. The questions in regard to the specific
findings of Belden company were only addressed to Belden employees and to
respondents with high knowledge of the Belden company to ensure a valid and reliable
reply. The essential insights of all interviews were captured in a separate content
analysis document for later analysis. Qualitative content analysis is a valuable approach
when the goal is to identify important themes or categories within a body of content.
Through careful data preparation, coding and interpretation, the results of qualitative
content analysis can support the development of new theories and models, as well as
validating existing theories (Elo & Kyngäs, 2008). The respondent breakdown is shown
in Table 152.
Table 152:  Participant breakdown
To maintain anonymity, the respondents are labeled R1 to R13. The coding extracts
findings from the interviews by using two levels. The first level refers to the findings of
the quantitative analysis and the change readiness framework respectively. This first
level of coding was framing the structure of the interview guide. The second level of
coding represents the different themes that emerged during the interviews. The answers
that do not fit with the themes are printed in italic for the sake of completeness. The
14 interview questions can be found in appendix A.3.6 “Interview questions”.
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The interview was divided into four parts. The first part contained questions in regard to
the adoption of SDL (questions 1 to 5/RO3). The second part contained questions in
regard to the adoption of VCC (questions 6 to 9/RO1a). The third part was looking on
the relationship between SDL and VCC (question 10/RO2). Finally, the fourth part was
looking on the readiness for VCC (questions 11 to 14/RO4). The sequence of questions
was chosen based on the author’s assessment of how accessible the topics would be for
the participants.
The next sections will present the findings of the interviews in accordance with the
research objectives 1a, 2, 3 and 4. Research objective 1b (To explore how certain
external conditions are influencing the adoption of VCC within the automation industry
sector) was not part of the qualitative study since the results of the quantitative analysis
confirmed all hypotheses as expected and to keep the entire interview focused and
doable within the limited target time frame. The findings are presented by means of the
coding tables and are containing the identified themes per replies to the questions.
5.2. Research objective 1a: To investigate the
adoption of VCC within the automation industry
sector
The quantitative analysis revealed the DART scale, a measurement scale for the
adoption of VCC within an organization. It comprises four factors: Dialogue, Risk
assessment, Transparency and Access. For the German sample, it revealed that
apparently “Dialogue” is the largest factor in terms of explained variance and “Access”
the smallest. Thus, adoption of “Dialogue” is higher than “Access”.
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The exploration of the DART adoption revealed a risk and trust component. R13
summarized the perception as follows:
“Dialogue means giving and taking. Access there seems to be no clear win-win
situation”.
Risk and trust
R1, R2, R3, R4 Organizations can control which info is given to customers. Also,
the information asymmetry is still very prominent within
organizations.
R5 This is due to relationship reasons as too many points approaching
customers.
R6 There is a tendency that organizations open up externally, however
confidentiality is kept very high. There is also a fear that
competition will be informed.
R7 Risk is higher for the access component. Access is ok only in case
this works bidirectional. Many organizations are aware of negative
experiences from other businesses.
R8, R9 A possible “win-win situation” is not seen and it is assessed as
critical. Showing internal weaknesses is considered as risk factor.
R10 The “win-win situation” unclear for access and not always given.
A high price pressure leads to barriers to open up for access.
R11 The entire organization needs to be aligned towards the customer
what is difficult in terms of trust and risk management.
R12 In terms of dialogue organizations are typically strong since this
can be managed by processes. In terms of access the people
become more important. Often they interpret this element as “just
another” task. Consequently, it’s the management that needs to
move that to another level.
R13 Dialogue is characterized by “giving and taking” whereas access is
only unidirectional. There seems to be no win-win situation.
Table 153:  Risk and trust
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In terms of the regional dimension the participants acknowledge a technology aspect
which is apparently present in Germany. The exploration of the regional experience
revealed a technology orientation for Germany. Respondent 6 acknowledged the fact by
stating:
“Germans are very businesslike, they are in this sense too technology driven”.
Technology orientation
R1, R2, R3, R4 Germany has a very strong engineering focus and the engineering
and the “not invented here” syndrome is also very prominent. The
benefit is unclear and the competitiveness in automation is very
high. Involvement of sub suppliers happens very late or never in
the projects.
R5 German market very mature, product, solution and technology
orientated. German customers need a solution and a price. Business
is more complex in other regions e.g. trust is very important.
R6 Competition fear, in particular with USA, is high (they talk too
much…) and APAC (they copy too much…). Reluctance what to
communicate due to high technology focus in Germany. Germans
are so businesslike and technology driven.
R7 N.a.
R8, R9 Germany is technology driven but often “too paranoid” in this
sense and in regard to the “not invented here“ syndrome (NIH).
R10 N.a.
R11 Germans consider the technology as opportunity whereas Chinese
for example don’t interpret too much into it which can be seen in
lower quality products. However, I see a change of this situation
due to new and younger management generation in German
companies.
R12 Rather surprising result – would have expected same result
globally
R13 Rather surprising result
Table 154:  Technology orientation
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The quantitative analysis revealed that the “Years of Experience” are positively related
to VCC. The exploration of the experience difference revealed a trust component.
Respondent 5 emphasized:
“You see the entire picture and with higher maturity this means higher trust in
other business partners”.
Trust
R1, R2, R3, R4 Business behavior becomes more rational with higher knowledge
level. An organization does not necessarily need to do everything
by itself.
R5 You see rather the whole picture and people become more mature.
Higher maturity leads to more trust in all stakeholder relationships
and across all business partner relationships.
R6 Trust comes with experience and seniority. Customers are more
willing to interact with more experienced people.
R7 Risk is lower as expected, this comes with the experience. People
consider also the advantages and trust increases. This leads to
strong networks within industry and with different stakeholders.
R8, R9 Experience helps to assess different situations better. VCC is seen
as win-win to easier and faster get to the aims where trust increases
with working years.
R10 People learn better to assess how people will react thus trust factor
can be managed in a better way.
R11 “DART” becomes easier to practice through better assessment of
trust. One sees the entire picture, the internal process factors as
well as external market factors.
R12 This is clearly linked to trust, hierarchy and seniority. More
experienced people are typically also older. They seek for longer
term commitments and are not driven that much by e.g. personal
career aspirations.
R13 Soft factors are becoming more important for a trustful
cooperation.
Table 155:  Trust
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The quantitative analysis revealed for Co-Creation that the “Rest” of companies are
higher than Belden. The exploration of the Company difference revealed a profit
orientation and a lack of resources. Respondent 13 summarized the situation as follows:
“This is Belden’s business model – they are a profit orientated company”.
Profit orientation/lack of resources
R1, R2, R3, R4 This is supposed to be a perception issue within Belden (we are not
seen that much…). We have limited resources everywhere which is
due to our high profit orientation.
R5 Other companies have different sales organizations with one face
to customer. This helps to establish trust and relationship. In
Belden the distribution team plus more than 1 demand creation
teams are working on one customer.
R6 N.a.
R7 N.a.
R8, R9 High fluctuation at Belden leads to trust decrease which is negative
for VCC. The readiness of customers to share information is lower.
R10 The profit maximization leads to lower customer intimacy.
R11 Belden is an American cable company with a profit maximization
strategy. This is my external view which does not help to step into
a VCC process with customers.
R12 Belden’s external image is “American driven cable company”.
Everyone knows that profit is key aim of the company.
R13 This is due to the entire business model of Belden. Belden is profit
orientated, this is how they act and this is the perception out in the
market arena.
Table 156:  Profit orientation/lack of resources
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5.2.1. Summary
This section investigated the RO1a (To investigate the adoption of VCC within the
automation industry sector). The quantitative analysis revealed the DART scale, a
measurement scale for the adoption of VCC of an organization. It comprises four
factors. Dialogue, risk, transparency and access and revealed that apparently “Dialogue”
is the largest factor in terms of explained variance and “Access” the smallest. Thus,
adoption of “Dialogue” is higher than “Access”. Other findings of the quantitative
analysis were a regional dimension namely Germany´s lower values for VCC, the
positive relation between “Years of experience” and VCC and Belden’s lower values for
VCC. Table 157 below summarizes the key points that arose from the interviews in
relation to the RO1a.
RO1a: To investigate the adoption of VCC within the automation industry
sector
Dialogue>Access Risk and trust
Regional dimension: Germany (low values) Technology orientation
Years of experience (correlates with VCC) Trust
Organizational dimension: Belden (low values) Profit orientation/lack of resources
Table 157:  Relation between RO1a and key points that arose after interviews
5.3. Research objective 2: To investigate the
relationship between SDL and VCC within the
automation industry sector
Quantitative analysis shows that Service predicts Co-Creation. Service is positively
correlated to Co-Creation. The exploration of this relationship revealed a trust and
customer intimacy component. Respondent 3 acknowledged the link between service
and trust:
“Service orientation helps to build trust and can establish long lasting customer
relationships.”
Respondent 12 emphasized the importance of customer intimacy everywhere which
then leads to VCC everywhere:
“How can I help you everywhere at any time?”
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Trust and customer intimacy
R1, R2,
R3, R4
Service leads to a mutual solution and collaboration approach with
customers.
R5 Service is related to different functions e.g. trust.
R6 Service orientation leads to customer orientation. This helps to build
trust-which can establish a long year relationship that is built over long
time.
R7 A pure product and technology orientation is very “uni-dimensional”
within the dialogue phase with customers. It is therefore limiting the
possible solutions.
R8, R9 Service enables dialogue with customers. Customers open up faster. This
leads to a “win-win mindset” in contrast to a product orientation.
R10 Service orientation leads to higher customer intimacy. The best approach
is an intelligent product-service approach i.e. a combination of both
worlds.
R11 Organizations need a deep understanding of customers and markets.
Service helps to achieve this aim and definitely leads to VCC.
R12 Ideally company excellence would be achieved if everyone along the
entire value chain within the organization would ask at any time “How
can I help you”. Thus it’s kind of logical that a perfect SDL organization
leads to VCC company.
R13 Product orientated companies discuss other topics with customers. It’s
about trustful relationships with customers that’s needed. When service
is foregrounded this can easier take place.
Table 158:  Trust and customer intimacy
Quantitative analysis and statistics show that Service predicts VCC. Service is
positively correlated to VCC. Table 159 below summarizes the key points that arose
from the interviews in relation to the RO2.
RO2: To investigate the relationship between SDL and VCC within the
automation industry sector
Service predicts VCC Trust and customer intimacy
Table 159:  Relation between RO2 and key points that arose after interviews
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5.4. Research objective 3: To investigate the adoption
of SDL within the automation industry sector
In terms of the adoption of SDL the exploration of the regional differences revealed a
strong technology focus in Germany. Respondent 3 stated that the reason might be
found in Germany’s society in general:
“In Germany, service is not anchored in the society’s DNA…”
German technology orientation
R1, R2,
R3, R4
Germany has a high engineering focus and a high quality claim level
which also is true for “first shot” of a new product. They work strictly
process related: customer requirement, then product specification, then
product development. In this process service is not required. Germany’s
knowledge on customers is also higher than in APAC. APAC needs
more consulting and therefore service is more important.
R5 This is due to the cultural difference. Germans want to make things
perfect and go in detail and perfection where quality and reliability is
superior over service. The educational level is not so high in APAC, thus
the need for support and service is higher in APAC.
R6 Service is not anchored in society/DNA. Technology driven leads to
product orientation where service is seen as troubleshooting in case of
problems only. Service is not seen as an opportunity for value add.
R7 Germany is pretty much small and medium size company coined. Most
companies are very strongly focused which leads to a high technology
focus and high level of technology competency. In terms of service,
Germany is one cycle behind APAC.
R8, R9 Surprising – I would have thought that APAC tends rather to copy.
R10 APAC people and in particular Chinese people are business people.
Germans define themselves by means of technology.
R11 Germans are “mad” about technology thus service takes in the back seat.
R12 Germany’s educational level is higher than the APAC education level.
Products and technologies are in their focus.
R13 In Germany more and more gets automated. Service orientation means
also relationship orientation. This gets lost in case of too much efficiency
and automated processes.
Table 160:  German technology orientation
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Furthermore, the exploration of the regional differences revealed a strong relationship
orientation in APAC. Respondent 5 acknowledged that fact by stating:
“APAC is mainly a follower market where relationship matters most.”.
APAC relationship orientation
R1, R2, R3, R4 The lack of know-how in APAC increases service orientation. In
particular, the automotive industry in USA is a very checklist and
product orientated segment.
R5 USA is western culture, very creative and innovative. APAC is a
following market where relationship is more important.
R6 APAC has no real industrialization background as USA and
Europe with the exception to Japan. That’s why relations matter
more in the business environment.
R7 This is APAC cultural driven. China is not willing to pay money
for service, they expect suppliers that service needs to be delivered.
A stronger hierarchy within organization leads to service adaption.
R8, R9 N.a.
R10 N.a.
R11 Relations are very important in APAC. They are deeper than in
USA.
R12 I consider USA to be also very relationship orientated. This is due
to the multi-level supplier structure in many businesses and due to
the size of the country.
R13 USA is better in installing robots in their production. APAC
prefers to work on their relationship management.
Table 161:  APAC relationship orientation
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The exploration of the company differences revealed a profit orientation as reason.
There is a trade-off between the service adoption on the one hand and the available
resources on the other hand. Respondent 4 summarized:
“An organization must accept a certain resource redundancy for customers.”
Profit orientation/lack of resources
R1, R2, R3, R4 Belden’s strong lean approach leads to high process orientation
with fewer resources in comparison to other companies. The sales
organization therefore is not so much consulting orientated, also
many organizational changes cause negative effects.
R5 This is mainly resource related which are necessary and needs to
be responsible for service and tech support.
R6 Customer orientation is within the DNA of SICK. All employees
have a sympathetic ear for customers along the entire value chain.
Belden is lacking of direct sales force.
R7 Higher EBITDA orientation leads to less service orientation. An
organization must accept a certain resource redundancy for
customers.
R8, R9 I think the resource situation at Belden is causing this result.
Sometimes sales even let customers down. Lean has an impact on
the product orientation since service needs flexibility and the
option to do things also outside the predefined processes.
R10 Belden’s shareholder value orientation causes high EBITDA
orientation which leads to less service orientation. With services
usually lower margin can be expected.
R11 This is clearly under the responsibility of the top management.
They have to act as role models. Belden is coined by a strong
margin optimization culture which can lead to less service.
R12 The top management must act as role models. American corporate
culture leads to margin optimization that leads to service losses.
R13 Service with Belden is always linked to monetary expenses.
Belden’s profit orientation leads to monetary focus and therefore
automatically to less service.
Table 162:  Profit orientation/lack of resources
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The exploration of the functional differences revealed an operational orientation of the
marketing & sales department. Respondent 5 summarized it as follows:
“Top management is thinking different as they report to other stakeholder –
Marketing & sales people sometimes get stucked in their product thinking.”
Operational orientation
R1, R2, R3, R4 M&S are responsible for keeping the operational daily business
alive. This is per se business involvement which is product
orientated. Top management is more holistically orientated.
R5 The thinking of the top management is different and more
financially oriented. They need to report to shareholders. M&S
people’s daily activities are based on products.
R6 Top management has fewer relations to products. They take fact
orientated financial decisions every day and have a wider view and
also a higher distance to products.
R7 M&S is more operational and is closer to sales targets. They have a
strong product focus with short term revenues.
R8, R9 M&S people lose the focus for service adoption. Top management
people discuss topics on top management level with customers.
The higher distance to operational topics helps in terms of service
adoption.
R10 Top management is missing detailed level on products and they
have a better overview about other departments.
R11 Top management has different educational background, often
business or law which helps for service orientation. In German
medium sized company nowadays a new generation is taking over.
They are fewer products orientated and more service orientated.
R12 People in top management try to build the interface to other
stakeholders. Marketing & sales people like e.g. product managers
don’t understand the benefits of their products very often. It should
be the task of the top managers to remind the M&S people to
become more service orientated rather than being too product
focused. They (the top mgmt.) often don’t do it since they see this
as their right to exist thus they act very self-career orientated.
R13 Top management remains unsettled for all important stakeholders
on the same organizational level. This is not the case for M&S
people.
Table 163:  Operational orientation
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The exploration of the experience difference revealed a learning and open-mindedness
dimension. Respondent 11 acknowledged the fact by summarizing:
“You become more open-minded for other aspects.”
Learning/open minded
R1, R2, R3, R4 The learning phase leads to focus on service. Empathy increases
with experience and leads to more service. Product overflow info
will be ignored and leads to more service orientation.
R5 You start thinking about other factors that will affect your
business.
R6 Experience helps to learn about that other aspects are also
important. People are less emotional with respect to the product
where service factors are considered as soft factors.
R7 More experience leads to knowledge what less service can cause
despite of good product. This can cause competitive disadvantages.
R8, R9 Experience leads to higher focus on relationships and service.
Solutions are sought for customers not only on product level but
also on service levels.
R10 High experience helps for service adoption since it helps to think
what customers need. Of course this needs a learning phase to
become more goal orientated in this sense.
R11 In particular, true for management stuff is that other topics such as
service become more relevant and important over time and other
topics become less important. This can only be experienced and
learned over time.
R12 This is depending on the complexity of the topic. In my view it
starts with a product orientation for about five years, then it turns
into service orientation.
R13 At the beginning of the career people are more career orientated.
They tend to follow their bosses without objection. They are
sometimes even driven by fear. After a while people learn and
adapt a rather service orientated view.
Table 164:  Learning/open minded
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5.4.1. Summary
This section investigated the RO3 (To investigate the adoption of SDL within the
automation industry sector). The quantitative analysis revealed two different regional
dimensions, an organizational dimension, a functional dimension and Years of
experience influencing the adoption of SDL. Table 165 below summarizes the key
points that arose from the interviews in relation to the RO3.
RO3: To investigate the adoption of SDL within the automation industry sector
Regional dimension: Germany
(high values for Product)
Technology orientation
Regional dimension: APAC
(high values for Service)
Relationship orientation
Organizational dimension: Belden
(high values for Product)
Profit orientation/lack of resources
Functional dimension: Marketing & sales
people (high values for Product)
Operational orientation
Years of experience
(negatively correlates with Product)
Learning/open minded
Table 165:  Relation between RO3 and key points that arose after interviews
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5.5. Research objective 4: To investigate the
organizational readiness for VCC within the
automation industry sector
The assessment of the appropriateness for change towards a VCC organization was very
high. The exploration of the content revealed a high relevance to change. Respondent 2
stated:
“VCC makes the business more sustainable and long term orientated it helps to
get closer to the market and customer”.
High relevance for change
R1, R2, R3, R4 It is an opportunity for e.g. brand label business as alternative “Go-
to-market approach. Also new input for market know-how can be
gathered, customer binding can be achieved by means of VCC and
therefore make the business “stickier”.
R5 VCC makes the business more sustainable and long term
orientated, it helps to get closer to the market and customer.
R6 VCC has high relevance for stickiness with customers. It
foregrounds the customer in the center of all activities.
R7 High relevance due to competitive advantage
R8, R9 High relevance since differentiation can be achieved via service
which helps to gain competitive advantage and a higher customer
intimacy.
R10 VCC is even mandatory for “innovative accounts”.
R11 High relevance
R12 High relevance
R13 High relevance
Table 166:  High relevance for change
Qualitative analysis
184
In terms of the processes (how to implement the change) the exploration revealed that
high leadership support is needed in order to implement the change. Respondent 6 said:
“Leadership support is clearly the key of success.”
Leadership support
R1, R2, R3, R4 Leadership support very important. The task should be to minimize
the fear towards change of the employees. They need to
communicate, explain and also create a feedback culture.
R5 Leadership support very important. They have to make the whole
company to agree on the change.
R6 Leadership support very important and it is key for success.
R7 Resources could be exchanged between the organizations
R8, R9 Leadership support very important. They have to coin internally
the idea of VCC and service adoption. They have to act as role
model.
R10 Leadership support very important.
R11 We are using a balanced scorecard within our organization. This
would definitely serve as barrier to such a change.
R12 The problem sometimes is the processes where people can hide
themselves behind the processes.
R13 Leadership support very important.
Table 167:  Leadership support
Qualitative analysis
185
In terms of the efficacy the exploration revealed that top management is required to act
as role model. Respondent 7 stated:
“We are talking about cultural change. This is a top management task – they have
to act as role models.”
Top management as role model
R1, R2, R3, R4 A “top down and bottom up” approach is necessary to increase
acceptance within the broad audience.
R5 CEO has to take the responsibility. VCC is considered to be no low
level change process.
R6 This needs to be managed by a neutral stakeholder within the
organization.
R7 This is certainly a top management topic since we are talking about
cultural change as well.
R8, R9 The change needs to be coined in the corporate strategy. Thus it
has to happen top down rather than bottom up.
R10 Top management support is needed. This needs to be supported
throughout the entire organization.
R11 Top management topic since resource will be necessary which can
only be accrued and allocated by CEO and CFO. When change
projects fail then because of missing attention.
R12 Top management support is needed and it is very important. They
are the initiator and driver of the change at the same time.
R13 Of course the top management is important, but also the change
needs to be supported by the levels below. And in this context it is
not enough to send out one newsletter.
Table 168:  Top management as role model
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In terms of the internal context the exploration revealed the importance of corporate
culture. Respondents 8 and 9 stated:
“This needs to be coined in the corporate culture.”
Corporate culture
R1, R2, R3, R4 It needs to be part of the corporate values and therefore part of the
corporate culture if VCC needs to be adopted. This will facilitate
the resource allocation for the topic.
R5 It is recommended to assign a team to make it happen short term.
After the change, management needs to track and check results
frequently.
R6 Flexible processes are needed to adapt regionally and implement
scalable and regional processes. Avoid having the same standard
globally. But a high level corporate guideline would certainly help.
R7 Service orientation needs to be coined in the mission statement. It
needs to be reflected in the corporate strategy. KPIs need to be and
targets for management defined accordingly.
R8, R9 It needs to be found in the mission statement of the company and it
needs to be coined in the corporate culture.
R10 It is important that all people understand what VCC (and also
service) really means thus a thorough definition is necessary. It
could be measured via customer satisfaction surveys.
R11 It makes no sense to measure VCC by means of KPIs. It needs to
be exemplified through the management and it needs to be
reflected by the company’s values.
R12 I could imagine that a KPI for “service mood” could be helpful.
Generally speaking this point is very difficult.
R13 It needs to be supported on different levels. CEO has to do it. Also
events are needed where all participants come together (and also
the customers). When things get decided the managers need to
deliver what they have promised. Otherwise it won’t work. The
entire team needs to develop the change concept.
Table 169:  Corporate culture
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5.5.1. Summary
This section investigated the RO4 (To investigate the organizational readiness for VCC
within the automation industry sector). The questions are based on the readiness for
change framework from Holt (2002) and assessed the following four elements of the
readiness for change framework.
1. Content (What needs to be changed? Assess appropriateness for change)
2. Process (How to implement the change? Assess leadership support)
3. Who has to implement the change? Assess efficacy and valence
4. Internal context (Where is the change occurring? – Consider assessing the
discrepancy and peer support – organizational culture; policies and procedures; past
experience; organizational resources; organizational structure)
Table 170 below summarizes the key points that arose from the interviews in relation to
the RO4.
RO4: To investigate the organizational readiness for VCC within the automation
industry sector
Content High relevance for change
Processes Leadership support
Efficacy Top management as role model
Internal context Corporate culture
Table 170:  Relation between RO4 and key points that arose after interviews
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5.6. Summary
The primary objective of this chapter was to document the findings in regard to the
qualitative research question RQ4: How ready are companies within the relevant sector
for VCC? The interview questions were designed in accordance with the change
readiness framework of Holt (2002) and Weiner (2009). With regard to the content of
the change (the “VCC orientated organization”) the appropriateness for change was
considered as “very relevant” by all participants. There was high agreement that VCC
can lead to competitive advantage and to improved customer intimacy. In terms of the
processes and how a potential change should be implemented, it was found that “high
leadership support” was requested by the participants. In regard to the efficacy of the
change it revealed to be essential for the top management to act as “role models”. This
means not only to support but also to drive the change within the organization. In terms
of the internal context of the change and where it is occurring, “corporate culture” was
identified as contextual key factor.
Besides the exploration of the readiness aspect the qualitative analysis was also aiming
to provide more insights on RQ1a, 2 and 3 based on the findings of the quantitative
analysis. The information that was gained from the interview participants resulted in a
new framework that consists besides the readiness element of two new elements: VCC
and SDL “Enablers” as well as “Disablers”.
In terms of RQ1a “How is VCC adopted within the companies in the relevant sector?”
trust as key enabler resulting from the years of experience could be revealed. On the
other hand, some disabler themes were identified for the adoption of VCC namely risk
and trust awareness to open up for the necessary access feature as part of the DART
model. Then a regional dimension namely German’s technology orientation and an
organization dimension namely Belden’s profit orientation as well as lack of resource
situation were identified.
In terms of RQ3 “How is SDL adopted within the companies in the relevant sector?”
again some enablers and disablers were discovered. As enablers the learning aspect and
open mindedness were found which is underlying the years of experience as well as a
regional dimension namely APAC’s relationship orientation. On the other hand, the
same applies for SDL as for VCC in regard to the organizational dimension (Belden’s
profit orientation and lack of resource situation). Furthermore, a functional dimension
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emerged namely that marketing & sales people tend to act too operational hindering to
open up for an SDL view.
In terms of RQ2 “Is there a relationship between SDL and VCC within the companies in
the relevant sector?” it revealed that SDL is considered to create more trust and
customer intimacy which then favors a VCC mindset. The entire results are shown in
Figure 38, the VCC and SDL “Enabler” and “Disabler” framework.
Figure 38:  VCC and SDL “Enabler” and “Disabler” framework
5.7. Research assessment
This section discusses the quality of the executed research methodology. The quality of
an empirical investigation is addressed by means of validity and reliability. Zikmund
(2000, p. 281) defined validity as “the ability of a scale or measuring instrument to
measure what is intended to be measured.”
There are three approaches in dealing with the issue of validity (Punch, 1998;
Silverman, 2000; Skinner, 1991):
i) construct validity
ii) internal validity
iii) external validity
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Construct validity is a concept particularly related to empirical/quantitative research
(Sarantakos, 1998; Yin, 1994). Internal validity is related only to explanatory or causal
studies and not to descriptive or exploratory studies (Yin, 1994). As this research study
is exploratory, the issue of internal validity did not require further investigation.
External validity refers to the degree to which the findings can be generalized (Bryman
& Bell, 2007). According to Bryman and Bell (2007) there has been a discussion in
academia concerning the relevance of validity for qualitative research. This is also
supported by Creswell (2009, p. 190) who suggests that validity “does not carry the
same connotations in qualitative research as it does in quantitative research”. Instead
authors propose validity strategies (Creswell, 2009) e.g. rich and thick descriptions,
presentation of text information in tabular form, use wording from participants to form
coded and theme labels. All these mentioned strategies were applied during the analysis
phase. However, some of the suggestions could not be applied due to resource
restriction e.g. to triangulate different data sources of information by examining
evidence from the sources and using it to build coherent justification for the themes.
In terms of reliability, Zikmund (2000, p. 280) defined reliability as “the degree to
which measures are free from error and therefore yield consistent results”. By its
nature repeating results in qualitative research represent a challenge since qualitative
research depends on the subjective opinions of the participant in a particular
environment and situation. This might change over time. It also depends on the
spontaneous reaction of the researcher in the semi-structured interview situation.
Despite this constraints, some reliability procedures were performed according to the
suggestions of Creswell (2009). Transcripts were checked to avoid obvious mistakes. It
was also made sure that there is no drift in the definition of the codes and in the
meaning of the code respectively. However, also due to capacity reasons some of the
suggestions could not be performed e.g. to cross-check codes developed by other
researchers. In accordance with the overall research design these limitations are
considered to be not too critical as the qualitative part of the research has by far a lower
priority than the quantitative part. Furthermore, the qualitative part’s aim was to
discover some themes in terms of the readiness for VCC within the organizations and
not to generate a new theory. This reduces the importance of the reliability aspect.
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6. Discussion
6.1. Introduction
The objective of this chapter is to discuss in the first section the findings of the quanti-
tative and qualitative analysis, that have been presented in chapter 4 “Quantitative
analysis” and 5 “Qualitative analysis” of this thesis, with regard to the research
objectives. Section 6.9 “Contribution to practice” and 6.10 “Contribution to knowledge”
will present and discuss the contributions to practice and the managerial implications of
this research along with the contributions to knowledge. The last sections of this
chapter, section 6.12 “Limitations” and 6.13 “Outlook for further research”, will discuss
the limitations of this research and recommendations for further research in the area of
the adoption of VCC and SDL and readiness for VCC.
The first part of the critical literature review clarified the terminology of VCC and SDL
and positioned VCC in accordance with other marketing notions. VCC is emerging as
the new frontier and leading edge in marketing thought and it is quickly gaining
currency as one of the most paradigm shifting and practical ideas in the field (Fisher &
Smith, 2011). The definition of VCC that has been used for this research was: VCC is
about two active parties that are mutually investing in research, knowledge, financial
solutions, production and other efforts. Thus, it is an active, creative and social
collaboration process between producers and customers facilitated by the company
(Gummesson & Polese, 2009; Piller, Ihl & Vossen, 2012). SDL can be viewed as a new
mindset that is positioned against the old view of Goods-Dominant Logic (GDL).
Following this delineation of the notions, the critical literature review of this research
revealed a research gap in the sense that VCC research was mainly focusing on the
customer with respect to the research level. Positive impact for organizations when
using the concept of VCC where acknowledged by many authors (Alexander, 2012;
Anonymus, 2012; Nam, Rajah & Marshall, 2008; Mukhtar, Ismail & Yahya, 2012;
Ramaswamy, 2010; Devasirvatham, 2012; Zhang & Chen, 2008). Additionally, firms
that adopt VCC strategies appear to be in a better position to differentiate themselves by
communicating the innovative aspects of their new products, processes and services
(Tanev et al., 2011).
However, research within the organization at research level is scarce in regard to the
adoption of and readiness for VCC and at the same time pressure for top managers in
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the sector of automation is high in terms of competitiveness and profitability.
Furthermore, the critical literature review also revealed a very close link between VCC
and SDL and the call to further investigate the organizational readiness for VCC.
Additionally, empirical research on SDL is scarce so far.
The motivation for research was accordingly captured in the central research aim: “To
investigate the adoption of and readiness for VCC and SDL within the automation
industry sector.” In order to approach the topic, the research aim was broken down in
five distinct research objectives which are presented in Table 171.
Research aim To investigate the adoption of and readiness for VCC
and SDL within the automation industry sector.
Research objective 1a
(RO1a)
To investigate the adoption of VCC within the automation
industry sector.
Research objective 1b
(RO1b)
To explore how certain external conditions are influencing
the adoption of VCC within the automation industry sector.
Research objective 2
(RO2)
To investigate the relationship between SDL and VCC
within the automation industry sector.
Research objective 3
(RO3)
To investigate the adoption of SDL within the automation
industry sector.
Research objective 4
(RO4)
To investigate the organizational readiness for VCC within
the automation industry sector.
Table 171:  Research aim and objectives
The research used a mixed methods approach with a sequential design by first perfor-
ming a quantitative analysis before the qualitative analysis. Priority decision was made
that the quantitative part is the principal data gathering tool (Bryman & Bell, 2007) for
this research. The findings of the quantitative analysis are summarized in Table 172.
The table is sorted by the sequence of the research objectives (RO1a … RO3). The three
key results are marked in bold, green colour, given their relative importance. The
summary contains the measures and hypotheses of the three quantitative sample groups
and how they relate to the research objectives. The findings will be discussed in detail
in the sections 6.2 “Research objective 1a: Adoption of VCC” to 6.6 “Research
objective 4: Readiness for VCC” in accordance to the research objectives RO1 to RO4.
The discussion follows the identified hierarchy of importance in regard to the findings.
The summary is divided into the three sample groups “German sample”, “Non-German
sample” and “All Data sample” to take into account the regional dimension as the
Belden company (which the author is working for) is operating on a global scale.
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Research
objective
Measure/
Hypotheses
German sample
N = 132
Non-German
sample N = 142
All Data sample
N = 274
RO1a
VCC adoption and mean
difference D > R > T > A
D > R > T > A;
Belden < Rest
D > R >
TransAccess;
Belden < Rest;
M&S < Others;
Germany <
Others
VCC and Years of
Experience are
significantly positively
correlated.
Confirmed Not confirmed Confirmed
RO1b
H1: Global view and
networked world will
positively effect VCC.
Not Confirmed Confirmed Confirmed
H2: Empowered
customers will positively
effect VCC.
Confirmed Confirmed Confirmed
H3: Rising a competitive
environment will
positively effect VCC.
Not Confirmed Confirmed Confirmed
H4: Advent of digitalized
new technologies will
positively effect VCC.
Confirmed Confirmed Confirmed
RO2
Model
VCC is signifi-
cantly predicted
by Service.
VCC is signifi-
cantly predicted
by Service.
VCC is signifi-
cantly predicted
by Service.
H5: SDL will positively
impact on VCC. Confirmed Confirmed Confirmed
H6: GDL will not posi-
tively impact on VCC. Confirmed Confirmed Not confirmed
RO3
Product-Service Conti-
nuum (PSC) adoption
Product >
Hybrid > Service
Service >
Product > Hybrid
Service >
Product > Hybrid
Product and Years of
Experience are
significantly negatively
correlated.
Confirmed Not confirmed Not confirmed
Service mean difference N.a. Belden < Rest
Belden < Rest;
Germany <
APAC/Rest
Product mean difference Top managementlower than M&S
Belden > SICK
SICK > Rest
USA > APAC
Rest > APAC
Germany >APAC
APAC < Rest
Table 172:  Research objectives 1a to 3, measures/hypotheses in regard to the three samples
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The findings of the qualitative analysis are summarized in the framework that is shown
in Figure 39 and will be explained in detail in the sections 6.2 “Research objective 1a:
Adoption of VCC” to 6.6 “Research objective 4: Readiness for VCC”.
Figure 39:  VCC and SDL “Enabler” and “Disabler” framework
The framework comprises “Enablers” and “Disablers” i.e. elements and dimensions that
enable and that disable/act as barriers, respectively, to the adoption of VCC and SDL. It
also contains the results of the readiness assessment in regard to the VCC aspect. The
results are supported by the qualitative interviews after the quantitative survey.
Following the pragmatical stance of this research, the discussion around the “adoption”
of VCC and SDL within the organization, the “total variance explained” measure of the
resulting EFA was interpreted as level of “adoption” in each case.
6.2. Research objective 1a: Adoption of VCC
The issue of research objective 1a was to investigate the adoption of VCC. Schlager
(2013) opened the debate in his work that the literature still needs to determine how the
conceptual suggestions of VCC can be translated into practical advice. The RO1a was
approached by means of quantitative analysis, namely EFA, ANOVAs and correlations
as well as qualitative interviews. Basically the results of this thesis confirm the usability
and applicability of the scale developed by Albinsson (2011) for the adoption of VCC
within organizations. By using an exploratory factor analysis all three sample groups
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revealed that DART can be used as a measurement tool to assess the adoption of VCC
within an organization. DART therefore has the power to serve as a holistic model to
enhance VCC which was also predicted by Chakraborty and Dobrzykowski (2014).
As can be seen in Figure 39, the framework contains “Enablers” and “Disablers” in
terms of the adoption of VCC. Concerning the “Disablers” the research revealed three
of them, namely “Access” as one element of the DART model, a regional dimension
and an organizational dimension.
The adoption is supported by a high degree of acceptance of the “Dialogue” component
within the DART model. This applies for all three sample groups with quite similar
adoption levels. The “Non-German sample” group reached the highest score. Lowest
acceptance was reached for the “Access” component. For the third sample group
“Access” falls together with “Transparency” into one component called “TransAccess”.
The qualitative part revealed the risk awareness in combination with general trust
perception to be the driver for people in the organizations not to open up for the topic.
This finding supports the critique of some authors e.g. Terblanche (2014) who raised the
point that control is being reduced when providing overall access. Terblanche (2014)
pointed out that increased customer participation in the context of VCC reduces the
control the firm has over the outcome of the value creation process. Also the misuse of
resources can lead to value co-destruction (Echeverri & Skalen, 2011). Fisher and Smith
(2011) addressed that in a VCC relationship very few relationships are actually equal in
strength, interest and input. Thus, VCC will be more asymmetric. They even stress that
it can lead to chaos and unpredictability since customers are gaining more control of the
process. The research of Gebauer, Füller and Pezzei (2013) shows that perceived
unfairness and dissatisfaction with the outcome can cause negative reactions of
participants like negative word-of-mouth. Conflicts as potential risk factor are also
identified in the study of Pongsakornrungsilp (2010) due to inequalities between
resources of consumers as well as in the study of Fang (2008) in terms of NPD and
speed to market. As a summary it can be concluded that organizations need to take
attention on the “Access” component due to its critical aspect for the overall VCC
process (Chakraborty & Dobrzykowski, 2014). The research here not only confirms this
finding but also clearly points out that organizations might fail in adopting VCC since
“Access” is a “Disabler” dimension.
The quantitative analysis also revealed a functional dimension, namely the fact that
marketing & sales people show less acceptance to the adoption of VCC than the “Rest”
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of the functional groups. This finding is surprising as one would expect marketing &
sales people to be more open and sensitive for VCC than other functional groups like
finance, R&D etc. Beyond that they are even more product orientated than top
management people and product orientation is contra-productive to the adoption of
VCC. This will be discussed in section 6.5 “Research objective 3: Adoption of SDL”.
Furthermore, a regional dimension was identified. Germany’s adoption was
significantly weaker than for the rest of the regions. This effect was ascribed to
Germany’s strong technology orientation. The finding is in line with Spiller, Lamberti
and Noci (2012), who predicted that cultural factors can effect a firm’s propensity
towards VCC, and with Javaid and Priyanka (2014), who also showed that demographic
variables are influencing the process of VCC. The German market is very mature, the
market is product, solution and technology orientated. German customers need a
solution and a price. Business is more complex in other regions where trust is very
important. Germany has a very strong engineering focus and the engineering and the
“not invented here” syndrome (NIH) is also very prominent.
The adoption of VCC revealed also significant mean differences in terms of the
organizational dimension. For the adoption of VCC, Belden yields lower values in
terms of adoption in contrast to the “Rest” of the companies. This is seen by the
participants in particular critical due to Belden’s strong profit orientation and general
lack of resources. The VCC process per se requires the appliance of operant resources
according to Akaka and Vargo (2013) i.e. people, thus this might become a key
“Disabler”. Belden is an American cable company with a profit maximization strategy
and a business model that is aiming to satisfy the community of shareholders.
Apparently, this limits the adoption of VCC within an organization.
Concerning the “Enablers” the research revealed two of them, namely Years of
Experience and change readiness. Change readiness will be addressed separately in
section 6.6 “Research objective 4: Readiness for VCC” as it ties into research
objective 4.
The years of experience of people in the industry sector was confirmed to be positively
correlated with the adoption of VCC for two samples, the “German sample” and the
“All Data sample” with the “German sample” reaching a higher score than the “All Data
sample”. Generally, the participants of the qualitative interviews ascribed this to the
trust element which comes into play with the increasing years of staying in the business.
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The finding shows that trust increases with experience and seniority. More experienced
people are typically older. They seek for longer term commitments and are not driven
that much by e.g. personal career aspirations. As a matter of fact, most customers want
to interact with more experienced people which is therefore facilitating the adoption of
VCC.
6.3. Research objective 1b: Influence of external
conditions
Past research revealed certain external conditions as “Enablers” for the adoption of
VCC. So far, the influence of external conditions on VCC has appeared in research
rather in terms of “introductory element” of VCC than in a solid, evidence based
research way. The external conditions that were identified in the critical literature
review are: global view and networked world, empowered customers, rising competitive
environment and advent of digitalized new technologies. The influence of these external
conditions on the adoption of VCC was approached by means of a quantitative analysis
namely correlations. The findings in regard to RO1b now clearly support the
assumptions that external conditions have an influence on the adoption of VCC.
For the two sample groups “All Data” and “Non-German” the quantitative analysis
confirmed all four hypotheses that were developed:
H1: Global view and networked world will positively effect VCC.
H2: Empowered customers will positively effect VCC.
H3: Rising competitive environment will positively effect VCC.
H4: Advent of digitalized new technologies will positively effect VCC.
The “Non-German sample” yielded highest correlation scores for all four hypotheses in
comparison to the other two sample groups. Among those, “Empowered customers”
yielded the highest score whereas “Rising competitive environment” yielded the lowest
score. Apparently, it can be concluded that the rising power of customers is driving
organizations to co-create value together. One could argue that this is not surprising,
however builds a strong base whenever this matter of fact is recognized by
organizations their VCC orientation should increase. On the other hand, “Rising
competitive environment” is considered less important in comparison to the other
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external conditions. This finding can be explained since rising competition on a global
scale applies to all organizations since many years and strategies how to deal with
competition are typically discussed in every organization on a daily base.
For the “German sample” group H2 and H4 were confirmed as well, whereas H1 and
H3 were not confirmed. This means that “Global view and networked world” and
“Rising competitive environment” are not influencing the adoption of VCC for the
“German sample” group. Since H1 and H3 are not supported for the “German sample”
group the conclusion is that there is another underlying regional dimension that is the
root cause for this result. One assumption might be that Germany traditionally is a very
strong export orientated industrial country that had started some time ago to orientate
towards globalization and competition. Thus, the perception within organizations
towards these themes is less focused than towards “Empowered customers” and
“Advent of digitalized new technologies”. Out of those two, the latter one yielded a
higher correlation score. Digitalization within the B2B market is making inroads into
organizations strategic planning and apparently influences the adoption of VCC most.
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6.4. Research objective 2: Relationship between SDL
and VCC
Vargo and Lusch (2008a) postulated in their theoretical work ten foundational premises
(FP) that shape the Service-Dominant Logic. One of those is the FP6: “The customer is
always a co-creator of value”. Thus, within RO2 the relationship between SDL and
VCC was investigated. This was done by means of quantitative regression modelling
and by testing hypotheses by means of correlations as well as conducting qualitative
interviews.
The quantitative analysis yielded for both statistical methods that were applied equal
results for all three sample groups. The regression model as well as the correlations
showed that the factor “Service” predicts VCC and that “Service” and VCC are
correlated. The explanatory power of the “Non-German sample” yielded the highest
score. Also the prediction significance yielded the highest score for this sample group.
Thus, H5 “SDL will positively impact on VCC” was supported. In addition, it can be
concluded by this research, that this is also the case when being brought to practice i.e.
the research confirms for the first time Vargo and Lusch’s conceptual work in an
empirical arena in regard to FP6. Furthermore, this result is not in line with the proposal
of Wright and Russell (2012) that SDL may not to be used in all situations even though
it might provide positive outcomes. In the case of adoption of VCC it should be applied
and used at least in the automation sector that was investigated in this research. The
findings gain even stronger weight since it was revealed at the same time that H6 “GDL
will not positively impact on VCC” was supported by the two sample groups “German”
and “Non-German”. This finding confirms at the same time the practical benefit of the
designed item battery that is testing for the adoption of SDL and GDL at the same time.
The exploration of the reason of the relationship by means of the interviews revealed
again a strong trust element along with customer intimacy. Apparently, it is assumed
that the factor Service leads to higher trust between stakeholders who then enhance
customer intimacy and enable at the end VCC. It is worthwhile to mention the study of
Kirpalani (2009) who showed that once a persuasive motive is perceived in VCC
process and is identified by one stakeholder as such, it may trigger suspicion to unfold
VCC. Assuming that suspicion is contra-productive to trust, both findings are in line.
Service leads to a mutual solution and collaboration approach with customers. Thus in
essence, building an SDL organization will lead to VCC.
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6.5. Research objective 3: Adoption of SDL
According to Lusch and Vargo (2014), SDL is not a theory, it’s rather a mindset and a
contrasting worldview to the traditional GDL. The investigation of the adoption of SDL
was approached by a quantitative analysis namely EFA, ANOVAs and correlations
followed by qualitative interviews. The quantitative analysis revealed the Product-
Service Continuum (PSC) after the EFA as a measurement scale that can be used for the
adoption of SDL within an organization. It was found that PSC comprises three
components, namely “Service”, “Product” and “Hybrid”, with “Hybrid” containing
“Service” as well as “Product” items. For the two sample groups “All Data” and “Non-
German” the PSC is characterized by “Service” having the largest acceptance score,
followed by “Product” and “Hybrid”. For the “German Sample” group the PSC yielded
“Product” having the largest acceptance score, followed by “Hybrid” and “Service”.
Thus it can be concluded that the adoption of SDL is happening along a “continuum”
namely the PSC which is depending on different dimensions which will be discussed
further on. Likewise to the adoption of VCC, the analysis revealed “Enablers” and
“Disablers” in regard to the adoption of SDL. For “Enablers” two dimensions were
revealed and for “Disablers” three dimensions. For the “Enablers” a regional dimension
was revealed as well as a “Years of Experience” dimension. In regard to the “Years of
Experience” dimension for the “German sample” could be shown that the “Years of
Experience” in the automation industry sector was confirmed to be negatively correlated
with “Product”. That means, the longer someone stays in the automation industry sector
the less he is supposed to be product orientated. By means of the qualitative analysis
this was ascribed to the learning willingness and more open-mindedness that comes
with higher experience. Experience facilitates learning that leads to focus on service.
Thus, product overflow will be ignored and product focus will decrease and lead to
more service orientation. People obviously start thinking about other factors and aspects
that will affect the business which is in this case service orientation and the adoption of
SDL.
In terms of the regional dimension it can be shown that for the “All-Data sample” the
mean for “Service” is lower for Germany than for the APAC region and the mean for
Germany is also lower than for the “Rest”. Vice versa the mean of “Product” is higher
for Germany than for the APAC region. Also, for APAC the mean is lower for
“Product” than for the “Rest”. This applies for the “All Data sample”. Basically for the
Discussion
201
APAC region the “Product” value is even lower than for “USA” and for the “Rest”
which revealed in the “Non-German sample”. After conducting the qualitative analysis
these findings can be ascribed to Germany’s technology orientation that apparently acts
as “Disabler” in this case to facilitate the adoption of SDL. Germany has a high
engineering focus and a high quality claim level. Germans work strictly process related:
customer requirement followed by product specification and then product development.
In this process service orientation is not happening, product orientation is foregrounded.
Germans want to make things perfect and go in detail and perfection where quality and
reliability is superior over service. Also, Germany is pretty small and medium size
company coined. Most companies are highly specialized which leads to a high
technology focus and high level of technology competency. In terms of service,
Germany is one cycle behind APAC. On the other hand, APAC is one cycle behind
Germany concerning technology as well as the educational level, thus service
apparently is given higher priority. Further it can be ascribed to APAC’s relationship
orientation that acts as “Enabler” in this case to facilitate the adoption of SDL. Thus
APAC’s focus on relationship  acts as “Enabler” and Germany’s technology orientation
acts as “Disabler”.
The other two “Disabler” dimensions revealed were a functional dimension and an
organizational dimension. In regard to the functional dimension the value for “Product”
was lower for the top management people than for marketing & sales people. After the
qualitative interview this finding was ascribed to the high operational involvement of
marketing & sales people in the daily business. A more holistic view can naturally
easier develop in higher level management functions than in operational driven special
departments like marketing & sales. This high operational involvement certainly
increases product competency, however, it enhances also a product orientation rather
than a service orientation. On top of that, strategy is in the focus of top management and
top managers are willing to devote more time to marketing related tasks and topics such
as service can be (Finney, Spake & Finney, 2011).
Furthermore, an organizational dimension was revealed where Belden yielded higher
values for “Product” than SICK for the “Non-German sample” and at the same time
Belden yielded lower values for “Service” than the other companies. Also, SICK
yielded lower values for “Product” than for the “Rest”. By means of the qualitative
interviews the finding was ascribed to Belden’s high profit orientation and resource
situation. The significant difference in the findings between both companies might be
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caused by significant different business models. Belden, a “classical American
shareholder value company” is highly profitable with the downside of a partly very
critical resource situation. On the other hand, SICK is “a classical German medium-
sized privately owned company” with lower profitability in comparison to Belden,
however the resource situation is far more relaxed.
6.6. Research objective 4: Readiness for VCC
A company must also evaluate its state of readiness in terms of VCC (Nuttavuthisit,
2010). The investigation of RO4 was approached by conducting the qualitative
interviews in accordance with the change readiness framework from Holt (2002) and
Weiner (2009). Putting the results in the entire context of this research the change
readiness components serve as “Enablers” for the adoption of VCC as shown in
Figure 39. In terms of the content, the assessment of the appropriateness for change
towards a VCC organization was very high. The findings show that the industry
stakeholders consider VCC to make the business more sustainable and long term
orientated. VCC per se is seen as an opportunity to gain competitive advantage and
higher customer intimacy. Thus, it revealed that VCC in regard to content and valence
is basically interpreted by all managers as being of high relevance for an organization.
In terms of processes, leadership support is required. Support is considered to be
important since the fear of the employees towards change needs to be minimized.
Managers and leaders of the company have to make the whole company to agree on the
change. This strong call for the involvement of top management reflects the holistic
dimension of VCC. This finding is consistent with Pinho, Beirão, Patrício and Fisk
(2014) that VCC should be viewed holistically considering both, relationships with
customers and between customers.
In terms of efficacy i.e. the question who has to implement the change, it was proposed
that top management needs to act as role models. The change towards a VCC
organization is considered to be a cultural change thus a clear top-down approach driven
by top management is key for success. This is in line with the suggestion of
Ramaswamy (2009) who claims that leaders of an organization need to change the very
nature engagement and relationships between the institution of management and its
employees to build a VCC organization. Managers need to interact in cross-functional,
cross-firm teams which are required for VCC and are in particular true in B2B
relationships (Lambert & Enz, 2012).
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Finally, in regard to the internal context i.e. the question where the change is occurring,
corporate culture was identified as a potential key “Enabler” for the change process.
VCC needs to be part of the corporate values and therefore part of the corporate culture
if VCC wants to be adopted. This will facilitate the resource allocation for the topic and
the broad acceptance by all employees within the organization on different management
levels.
All concluding remarks are summarized in Figure 40 which represents the resulting
conceptual framework of this research for the adoption of VCC and SDL.
Figure 40:  Adoption of VCC and SDL – conceptual framework
Hx: Hypotheses
(1, 2, 3): refers to sample groups 1, 2 or 3
Thin arrows: indicate positive relationship based on the quantitative findings
Thick arrows: indicate explanations based on quantitative and qualitative findings
6.7. Summary
This section discussed the findings in regard to the RO.  RO1a discussed the adoption of
VCC. The most important finding (as indicated in green colour in table xyz) confirm the
usability and applicability of the scale developed by Albinsson (2011) for the adoption
of VCC within organizations. The discussion also distinguished between “Enablers” and
“Disablers” i.e. elements and dimensions that enable and that disable/act as barriers,
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respectively, to the adoption of VCC. In terms of the “Enablers”, the change readiness
elements as well as Years of experience come into play. In terms of “Disablers”, it’s the
Access component as part of the entire DART model, a regional dimension, namely
Germany´s technology orientation as well as an organizational dimension, namely
Belden´s profit orientation and lack of resources.
RO1b discussed the influence of external conditions. The findings support the
assumptions that external conditions have an influence on the adoption of VCC. For the
two sample groups “All Data” and “Non-German” the quantitative analysis confirmed
all four hypotheses that were developed:
∂ H1: Global view and networked world will positively effect VCC.
∂ H2: Empowered customers will positively effect VCC.
∂ H3: Rising competitive environment will positively effect VCC.
∂ H4: Advent of digitalized new technologies will positively effect VCC.
Only for the “German sample” group H1 and H3 were not confirmed. It can be assumed
that this result is informed by Germany being a country that is traditionally very strong
export orientated and also has started some time ago to orientate itself towards
globalization and global competition.
RO2 discussed the relationship between SDL and VCC. The most important finding (as
indicated in green colour in table xyz) revealed that “Service” predicts VCC. Therefore
the theoretical and conceptional framework of Vargo and Lusch (2008a) gains empirical
importance by means of this research. The finding gains even stronger significance
since it was revealed that at the same time “Product” is not positively influencing VCC.
RO3 discussed the adoption of SDL. The most important finding (as indicated in green
colour in table xyz) revealed that the Product-Service-Continuum (PSC) can be applied
as a measurement scale to assess the degree of adoption of a SDL view as opposed to a
GDL view within an organization. The discussion also distinguished between
“Enablers” and “Disablers” i.e. elements and dimensions that enable and that disable/act
as barriers, respectively, to the adoption of SDL. In terms of the “Enablers”, Years of
experience come into play as well as a regional dimension, namely APAC´s relationship
orientation. In terms of “Disablers”, it’s a regional dimension, namely Germany´s
technology orientation as well as an organizational dimension, namely Belden´s profit
orientation and lack of resources. It also revealed a functional dimension, namely
Marketing & Sales people due to their strong operational orientation.
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RO4 discussed the readiness for VCC. The findings allow that the change readiness
components serve as “Enablers” for VCC (see above). In terms of the content and
valence, it revealed that most of the managers consider VCC as being of high relevance
for the organization. In terms of processes leadership support is required. In terms of
efficacy i.e. the question who has to implement the change, it was proposed that top
management needs to act as role models. Finally, in regard to the internal context i.e.
the question where the change is occurring, corporate culture was identified as a key
element.
6.8. Reflection on the findings against other key
arguments
Research on VCC is heavily dominated by the customer at research level. Research on
SDL is heavily dominated by theoretical and conceptional work. This chapter provides
an overview of the similarities and differences of the findings against other key
arguments from previous research broken down per research objectives.
Research objective 1a (RO1a): To investigate the adoption of VCC within the
automation industry sector.
The research confirmed usability and applicability of the DART model of Prahalad and
Ramaswamy (2004a) that was proposed by several authors in VCC research as one of
the key concepts within this field in regard to firms internal prerequisites for VCC
(Payne, Storbacka & Frow, 2008; Skaržauskaitė, 2013; Zhang & Chen, 2008; Reay &
Seddigh, 2012; Leavy, 2012; Leavy & Ramaswamy, 2013; Mukhtar, Ismail & Yahya,
2012; Terblanche, 2014; Romero & Molina, 2009; Chakraborty & Dobrzykowski, 2014;
Chakraborty & Dobrzykowsk, 2013; Tanev et al., 2011; Alexander, 2012; Pluijm, 2010;
Rasmussen, 2012). By using the scale of Albinsson (2011) the four components of
DART (dialogue, access, risk, transparency) were confirmed for two sample groups
except for the “All Data” sample were “Access” falls together with “Transparency” into
one component called “TransAccess”. DART therefore has the power to serve as a
holistic model to enhance VCC which was also predicted by Chakraborty and
Dobrzykowski (2014). Risk awareness and trust act as a “Disabler” in organizations not
to open-up for the topic. This finding supports the critique of some authors e.g.
Terblanche (2014) who raised the point that control is being reduced when providing
overall access and that organizations need to take attention on the “Access” component
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due to its critical aspect for the overall VCC process (Chakraborty & Dobrzykowski,
2014). Germany´s technology orientation acts a “Disabler” in terms of a regional
dimension to the adoption of VCC. This is in line with Spiller, Lamberti and Noci
(2012), who predicted that cultural factors can effect a firm’s propensity towards VCC,
and with Javaid and Priyanka (2014), who also showed that demographic variables are
influencing the process of VCC. In regard to the organizational dimension Belden´s
resource situation act as “Disabler” to the adoption of VCC. Here, the conceptual
considerations from Akaka and Vargo (2013) are confirmed that the VCC process per se
requires the appliance of operant resources according to i.e. people.
Research objective 1b (RO1b): To explore how certain external conditions are
influencing the adoption of VCC within the automation industry sector.
The genesis of the research hypotheses are provided in chapter 2 of the critical literature
review since external market mechanisms occur in past research rather in terms of
“introductory element” than in a solid evidence based research way. The hypotheses are
confirmed for both sample groups except for the “German sample” where H1 and H3
are not confirmed. (Global view and networked world will positively effect VCC/
Rising competitive environment will positively effect VCC). This outcome can be
considered rather unexpected and might be informed by Germany´s long history of
globalization and competitive orientation as discussed in chapter 6.3.
Research objective 2 (RO2): To investigate the relationship between SDL and VCC
within the automation industry sector.
Vargo and Lusch (2008a) postulated in their theoretical work ten foundational premises
(FP) that shape the Service-Dominant Logic. One of those is the FP6: “The customer is
always a co-creator of value”. Thus, within RO2 the relationship between SDL and
VCC was investigated. This research showed that “Service” predicts VCC and that
“Service” and VCC are correlated. Thus, Vargo and Lusch´s conceptual consideration
got confirmed in the empirical arena of the automation sector. The finding is even more
significant since at the same time it could be shown that GDL will NOT positively
effect VCC. Some research in the past was challenging the application of SDL e.g. with
the proposal of Wright and Russell (2012) that SDL may not to be used in all situations
even though it might provide positive outcomes. In the case of adoption of VCC it
should be applied and used at least in the automation sector that was investigated in this
research.
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Research objective 3 (RO3): To investigate the adoption of SDL within the
automation industry sector.
In order to measure the adoption of SDL and GDL this research created a new measure-
ment scale based on the ten foundational premises from Vargo and Lusch (2008a).
Current marketing research is divided into two different groups or mind streams. Group
one supports Porters Marketing logic (1990) with the market/customer and the firm/
organization being distinct and the value chain as key process. Supporters of group one
support rather the Goods-Dominant-Logic with foregrounding products and goods over
service and even emphasizing that Products are more than support mechanisms for
service, they are fundamental and prior to service, no service can exist without goods
and products (Campbell et. al., 2013). On the one hand surprisingly given the two
contrary theoretical marketing streams, on the other hand rather expected when thinking
about “real life organizations” this research came up with a “in-between” result. The
adoption of SDL within organization happens on a continuum, the Product-Service-
Continuum (PSC). This is comprised out of three elements, namely product, service and
a hybrid element.
Research objective 4 (RO4): To investigate the organizational readiness for VCC
within the automation industry sector.
Ramaswamy (2009) pointed out that the co-creation journey always begins inside the
organization. Readiness as part of the change readiness framework is the first sequential
step in change management processes followed by adoption and institutionalization
(Armenakis & Harris, 1993). The research confirmed the academic call to start within
the organization since the content and valence are interpreted by most of the managers
that participated in this research of being of high relevance for their organizations. It
also showed the usability and applicability of the change readiness frameworks that
were used for this research and that were informed by the research of Holt (2002)  and
Weiner (2009). Other similarities are reported in detail in chapter 6.6. One of those
which gains particular importance and needs to be highlighted here is top management
acting as role models in regard to the efficacy component. This is in line with the
suggestion of Ramaswamy (2009) who claims that leaders of an organization need to
change the nature of engagement and relationships between the institution of manage-
ment and its employees to build a VCC organization. Managers need to interact in
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cross-functional, cross-firm teams which are required for VCC and are in particular true
in B2B relationships (Lambert & Enz, 2012).
The qualitative positioning of the framework i.e. applicability and usage as well as the
implications for management will be discussed in the next section in the contributions to
practice.
6.9. Contribution to practice
This chapter summarizes the contribution to practice that has been achieved as a result
of this research. As this is an essential part of an academic DBA, the research design of
this thesis takes this into account. The framework that was developed provides a
theoretical foundation for practitioners and managers in the automation industry. In line
with the chosen pragmatism research philosophy it is committed to applicability and
utility rather than to theory formation.
The contribution to practice of this thesis is on two levels. First, managers can use the
findings to determine an as-is status in terms of the adoption of VCC and SDL in their
organization. They can also assess the current state of readiness for VCC. Following the
reasoning that VCC fundamentally brings advantages in many aspects for organizations
(“the future of competition”), creating a VCC organization must be on their strategic
agenda. Along this journey, the DART model can be used to assess the level of adoption
of VCC within an organization. Managers might want to use the measurement scale to
get insights how the people’s perception of the different components are valued namely
Dialogue, Risk assessment, Access and Transparency.
The developed scale for the adoption of SDL can be used as well to gain insights how
the organization is positioned in terms of the PSC continuum. As shown in this
research, the organizationally specific positioning will also depend on other dimensions
such as region, function and years of experience.
Secondly, in order to create a VCC and an SDL organization some elements need to be
considered in the practical work based on the conceptual framework. According to the
conceptual work of Grönroos (2011a), the contribution of SDL will provide
opportunities for VCC with customers. It is recommended that building an SDL
organization will enhance the VCC organization given the results of the quantitative
analysis. At the same time GDL will not positively impact on VCC. Thus, it must be the
task of the managers to also create and work on an SDL organization. Furthermore and
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in accordance with the “Enablers” and “Disablers” of the framework, managers need to
take some more points into consideration. They need to work with the organization on
the critical aspect of opening-up for the “Access” element. This is linked to risk
aversion and trust building in general of the people in organizations.
In particular, German managers need to overcome German’s high technology
orientation that acts as a “Disabler” for the adoption of VCC and SDL. This is in
contrast to other studies which recommended that proactive customer orientation is a
cross-culturally valid capability for value creation in global B2B markets (Blocker et
al., 2010).
In terms of the Belden organization, the strong profit orientation and critical resource
situation must be balanced out by the managers in order not to disturb potential VCC
approaches as well as SDL adoption i.e. it can act as “Disabler” for both themes.
Belden’s results in terms of both, adoption of VCC as well as SDL, are weaker than
those of e.g. SICK (“German medium-sized privately owned company”) and also of the
“Rest” of the investigated companies. This can be critical for the organization as it
seems to be directly related to the overall business model of the company. The
recommendation for the top management is, based on this research, to start building up
a more service-orientated organization i.e. start working on the improvement of
adopting an SDL. Also, the conceptual framework can serve as point of departure to
build working groups in the organization aiming to improve both aspects, adoption of
VCC and SDL as well as becoming a more “VCC-ready” organization.
It is also recommended that in particular marketing & sales people need guidance from
their management that their deep operational involvement and orientation does not
disturb an SDL adoption. On the other hand, managers need to value older and therefore
more experienced associates. With experience comes trust that enables the adoption of
VCC and also an open-mindedness and learning willingness that enables the adoption of
SDL.
In regard to the regional dimension APAC people’s adoption of SDL is higher which is
based on their relationship focus. In eastern cultures relationships are considered to be a
source of self-identity and self-concept (Wong & Ahuvia, 1998). This finding provides
a priority agenda for managers of global companies in terms of focusing their activities
on relationship topics as well as on the Non-APAC regions.
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Additionally, the research revealed implications for managers who are responsible to
drive a change process in regard to develop a “VCC ready” organization. The readiness
elements can act as “Enablers”. As such they are important to be considered for all
managers. Basically, the change towards a VCC organization should be perceived by
the associates as very important, thus it has a high relevance in their view and
consequently this will certainly serve as a solid point of departure for the change. In
terms of processes, top management support is needed and to make the change effective
top management needs to act as role model. Finally, it is recommended that a company
needs to work on embedding VCC in their corporate culture.
As discussed, this research delivers some practical guidelines that are important for
companies when adopting VCC and SDL practices. This is in line with Albinsson
(2011) who proposed that firms that are adopting a VCC worldview are required to
modify current practices and incorporate measures that assess the extent to which the
firm facilitates VCC.
The next section will discuss the contributions to knowledge.
6.10. Contribution to knowledge
This research contributes to existing literature on the adoption of VCC and SDL and
readiness for VCC. The thesis closes the gap in the VCC research in conducting
research on the organization at research level in contrast to the majority of past research
that focused on the customer at research level. Additionally, it closes the gap between
the so far conceptually focused research on SDL and reflects on the call of many
authors to bring the theme into the empirical arena. Therefore, the research project
addresses the call for empirical work to contribute to the ongoing critique of SDL and
for an assessment of its potential reach to practitioners (Baron & Warnaby, 2011). The
study showed by means of an intensive quantitative study on a global scale that SDL
predicts VCC in the context of the investigated automation sector. Thus, Vargo and
Lusch’s FP6: “The customer is always a co-creator of value” gains empirical
confirmation since the ten FP build the foundation for the SDL view. The contributions
gain even higher relevance as it could also be shown that on the other hand GDL does
not positively relate to VCC. In short, it can be said that a “service orientation” within
an organization will positively influence a “VCC” orientated organization.
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In addition, the research contributes to literature by developing a new scale measuring
the adoption of SDL. The scale revealed that the adoption of SDL comprises three
components, a “Service” component, a “Product” component and a “Hybrid”
component which contains “Service” and “Product” related items. This means that the
adoption of SDL happens along a “continuum” the “Product-Service Continuum” PSC.
Furthermore, the research contributes to a broader understanding of antecedents that
enable the adoption of VCC. Empowered customers, a global view and networked
world, emerging new technologies and more competitive environment influence the
adoption of VCC positively. The entire findings are reflected and summarized in the
conceptual framework for the adoption of VCC and SDL comprising the discussed
“Enabler” and “Disabler” dimensions as well as the external conditions that influence
the adoption of VCC. The framework also contains the influence of PSC on the
adoption of VCC, divided into SDL and GDL.
Finally, as already stated, SDL is not a theory, it’s rather a mindset and a contrasting
worldview to the traditional GDL (Lusch and Vargo, 2014). This research can be
considered as one small step towards a potential theory building approach for SDL since
it contains besides conceptual definitions also a predictive element i.e. the prediction of
VCC by SDL. Thus, this research provides a rich empirical foundation for the research
on VCC and SDL.
6.11. Conclusions
Value Co-Creation (VCC) was coined “The Future of Competition” indicating positive
outcomes for organizations. This research showed that Service predicts VCC in the
investigated automation sector. Thus, in order to adopt VCC, the organization needs to
become a “SDL mindsetted” organization or put differently more service orientated.
Therefore this research provides two new measurement scales which potentially can be
applied within organizations. First, the DART scale can be used to measure VCC.
Second, the Product-Service-Continuum scale can be applied to assess how service
orientated an organization is as opposed to their goods (product) orientation. This also
provides opportunities to benchmark their organizations versus other comparable
organizations within their industry sector and to develop a best-in-class strategy.
Furthermore, the developed conceptual framework that visualizes the adoption of VCC
and SDL can be used to develop a specific action plan to get an organization “VCC
ready” and more service orientated. Taking into account the identified “Enabler” and
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“Disabler” the action plan can be shaped in order to reduce the risk to fail within the
change management process. The contribution to knowledge of this research is twofold.
First, the research closes the gap in VCC research in conducting research on the
organization at research level as opposed to the majority of previous research that
focused on the customer at research level. Second and in regard to SDL research, this
research brought SDL into the empirical arena as opposed to previous research that was
heavily dominated by theoretical and conceptual research. The major contribution to
knowledge is that the study combined VCC and SDL and showed by means of an
empirical analysis that SDL predicts VCC in the context of the investigated automation
sector. Thus, Vargo and Lusch’s FP6: “The customer is always a co-creator of value”
gains empirical confirmation since the ten FP build the foundation for the SDL view.
The contributions gain even higher relevance as it could also be shown that on the other
hand GDL does not positively relate to VCC. In short, it can be said that a “service
orientation” within an organization will positively influence a “VCC orientated”
organization. Furthermore, the research contributes to literature as it provides a new
scale to measure service orientation. The developed scale not only measures service
orientation but also delivers a status on the goods (product) orientation. Therefore, the
PSC differentiates to other scales that have been developed in the past in this context by
combining both views.
The quality and positioning of the conceptual framework will be further discussed in the
limitations section.
6.12. Limitations
The study was an exploratory attempt at assessing the adoption of VCC and SDL and
readiness for VCC. In undertaking this research, it is appropriate to acknowledge the
limitations of the research. This section provides an overview of such limitations.
Firstly, the three quantitative models were entirely designed on data collected from
participants from the automation sector. As a result, any generalization beyond the
strictly defined target population should be performed cautiously. Generalizations in
mixed methods studies are also referred to as meta-inferences (Onwuegbuzie & Collins,
2007) and they are always subject to the research context.
The quantitative analysis heavily relied on the performed EFA for both, the VCC
adoption scale and the PSC scale. As such, there is controversy about which EFA is the
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best i.e. EFA is subjective in the sense which decision to take, how many factors to
extract, rotate and significant loading to take into consideration. The quantitative part
therefore contains a detailed description on every single decision that has been taken in
the process. The detailed description was applied for each of the three sample groups so
they can stand for themselves. Furthermore, a study with an even higher sample in
terms of more participants from different departments and from more different countries
within APAC might significantly add to understand the influence of different
departments and regions.
The qualitative analysis is based on a limited number of interviewed participants. The
interviews for this research were conducted with thirteen participants which – according
to some authors – was a relatively modest sample (Carson et al., 2001; De Ruyter &
Scholl, 1998; Perry, 2001). An alternative opinion was provided by Patton (2002) who
suggested that there are no strict rules for sample size. This potential limitation is not
considered significant, as the research approach used a mixed methods design with a
first dominating quantitative analysis followed by a qualitative part. Only RO4 (“To
investigate the organizational readiness for VCC within the automation industry
sector”) was explored only by means of the interviews. For all other research objectives
the quantitative analysis was used as main data source.
The concluding result of this research is summarized and visualized in the conceptual
framework – adoption of VCC and SDL. It is worthwhile to mention that the conceptual
framework for the adoption of VCC and SDL and its potential use represent theoretical
possibilities. It also represents – as discussed – recommendations that were derived
from the quantitative and qualitative analysis. The quality of this framework is
predictive in the sense how the quantitative analysis was performed and therefore
limited to the addressed sector, departments and regions. However, taking into
consideration the pragmatist stance of this research the goal was not to develop a new
theory with the claim of a broad generalization. Rather it is in line with “What is true is
what works” as one of the key ideas of pragmatism (Benton & Craib, 2011, p. 87;
Crotty, 1998, p. 72). Put differently, the validation of our knowledge comes from its
effectiveness in achieving our ends in the world (Benton & Craib, 2011). Thus, it might
be the task for future research to investigate whether the anticipated applicability
coincides with the actual applicability. Some future research streams will be discussed
in the last section of this thesis.
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6.13. Outlook for further research
VCC is still a very young research discipline and a relatively new area of study (Roser,
DeFillipp & Samson, 2013). As such, this area of research offers many avenues for
future research, particularly with the objective to understand and explain the VCC
“Enablers” and “Disablers”. Basically, future research could bring the developed
conceptual framework into other sectors – in the B2B as well as into the B2C arena – to
test the usability and applicability also in other fields. This would result in important
information if the framework has the strength to gain “universal/generic” applicability.
Future research could also proceed into the direction whether SDL has the potential to
move from the ten foundational premises and the “mindset” to a solid theory. This
would imply a more theoretical approach by investigating how SDL would satisfy the
necessary criteria of theory building.
Belden’s strong profit orientation and lack of resources act as “Disablers” for both the
adoption of VCC as well as the adoption of SDL. Future research could potentially
explore the differences between the organizations that apparently lead to different
adoptions. As Belden has a very strong shareholder value based business model along
with strong lean principles it could be investigated how these factors influence the
adoption of VCC and SDL. That means, future research could potentially extend the
current research by developing a more comprehensive framework.
In terms of the antecedents/dimensions that enable the adoption of VCC four themes
were explored in this research namely empowered customers, a global view and
networked world, emerging new technologies and more competitive environment.
Beyond the scope of the current research there are questions that deal with other
antecedents that might influence the adoption of VCC e.g. firm size. This also applies
for the adoption of SDL. Finney, Spake and Finney (2011) showed that Small-to-
Medium-Sized Enterprises (SMEs) will rely on employees to implement the SDL more
than larger enterprises. Also, larger enterprises will rely on technology to implement the
SDL more than Small-to-Medium-Sized Enterprises.
Future research could also take into account more participants from different
organizational departments to better understand their influence on the adoption of VCC
and SDL. The same applies for the regional dimension where a more precise
measurement of APAC countries could reveal also differences of these regions (e.g.
China, Japan, South Korea etc.).
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Future research could also potentially investigate the reasons that are underlying the
regional differences i.e. Germany’s strong technology orientation. In this context the
“not invented here” syndrome (NIH) might become a potential theme to be further
investigated as underlying factor. This is in particular true for R&D departments. The
quantitative analysis also revealed a functional dimension, namely the fact that
marketing & sales people show less acceptance to the adoption of VCC than the rest of
the functional groups. In the first place this might be considered as a surprising result
which was already discussed in the discussion part of this thesis. As marketing & sales
people typically would drive VCC as well as SDL adoptions i.e. implementations within
organizations, research on the difference of functional groups could be another venue of
future research.
Since hypotheses H1 (Global view and networked world will positively effect VCC.)
and H3 (Rising a competitive environment will positively effect VCC.) are not
supported for the “German sample” group the conclusion might be that there is another
regional dimension that is the root cause for the result what also could be further
investigated. Years of experience are positively correlated with VCC, however this is
not the case for the “Non-German sample”. Similar to the above, future research could
further investigate the reason for the regional differences.
In regard to the applicability of the DART model, the “Access” component revealed as
a “Disabler”. Another avenue of research could explore the obvious trade-off between
the old paradigm of the information asymmetry and necessity to also open-up for
“Access” when aiming for a VCC approach.
In conclusion, the present research offers many interesting avenues for future research
in order to better understand the area of VCC and SDL.
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A. Appendix
A.1. Appendix
Research
approach
Study context,
research level
Key research focus Exemplary
studies
Quantitative B2C/Customer Impact of customer interaction
characteristics on perceived
customer benefits and customer
participation in value creation
Nambisan and
Baron (2009)
Conceptual B2C/Customer Conceptual framework for
upstream and downstream co-
creation
Vernette and
Hamdi-Kidar
(2013)
Conceptual B2C/Customer Conceptual framework of co-
creative practice to form a value
proposition
Kowalkowski
(2012)
Mixed
methods
B2C/Customer Examination how consumers
create own consumption
experiences
Harwood and
Garry (2010)
Qualitative B2C/Customer Development and validation of a
Value Co-Creation behavior
scale
Yi and Gong
(2013)
Empirical B2C/Customer Identification of key strategies
for user involvement during new
product development
Kristensson,
Matthing and
Johansson
(2008)
Conceptual Generic/
Customer
Positive impacts of user
involvement on costs etc.
Awa, Maclayton
and Emecheta
(2011)
Conceptual Generic/
Customer
Framework of customer
involvement during the
innovation process
Piller, Ihl and
Vossen (2012)
Case Study B2B/Customer Positive impact of user
experience on competitive
advantage
Anonymus
(2012)
Conceptual Generic/
Customer
Classification of co-creation
methodologies based on
customer’s role and value
Mukhtar, Ismail
and Yahya
(2012)
Empirical B2C/Customer Positive impact of co-creation on
satisfaction and trust
Nam, Rajah and
Marshall (2008)
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Research
approach
Study context,
research level
Key research focus Exemplary
studies
Qualitative B2C/Customer Model of customer engagement Vivek, Beatty
and Morgan
(2012)
Qualitative B2C/Customer Effect of user involvement on
quality of idea generating
Magnusson,
Matthing and
Kristensson
(2003)
Conceptual B2C/Customer Conceptual model for develop-
ing VCC behavior in retailing
Shamim and
Ghazali (2014)
Empirical B2C/Customer Reasons for co-creative
consumer’s participating in user
experience sharing
Chen (2009)
Quantitative B2C/Customer Measures of customers’
willingness to co-create
Handrich (2012)
Empirical Generic/
Customer
Customer involvement and
impact on innovation projects
Lüttgens (2010)
Empirical B2B/Customer Customer participation and
impact on product value
obtained by customers
Fang (2004)
Empirical B2C/Customer Impact of customer participation
on customer experience; effects
of co-creation for customers
Van Doorslaer
(2011)
Quantitative B2C/Customer Impact of customer orientation
on customer behavior
Zhuang (2010)
Quantitative Generic/
Customer
Causal relationships between co-
creation and marketing
outcomes
Devasirvatham
(2012)
Case study B2B/Firm/
Customer
Identification of mechanisms
that enable VCC
Lambert and Enz
(2012)
Empirical B2C/Customer Motive categories to engage in
co-creation projects
Füller (2010)
Conceptual Generic/
Customer
Five-stage dynamic model of
consumer involvement in co-
production
Etgar (2008)
Qualitative/
Quantitative
B2C/Customer Conceptual framework for the
attributes of VCC
Yip (2011)
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Research
approach
Study context,
research level
Key research focus Exemplary
studies
Quantitative B2C/Customer Positive relation between VCC
and customer satisfaction
Vega-Vazquez,
Ángeles Revilla-
Camacho and
Cossío-Silva
(2013)
Quantitative B2C/Customer Customer brand co-creation and
their connection
Bogoviyeva
(2009)
Quantitative B2C/Customer Investigate the VCC concept and
its impact on customer behavior
and firm performance
Alexander
(2012)
Conceptual Generic/
Customer
Strategies for consumers’ co-
creation practices
Nuttavuthisit
(2010)
Quantitative B2C/Customer Customer perceived competence
and its influence on the
willingness to co-create
Boveda (2009)
Conceptual B2C/Customer Influence of hospital supply-
base complexity and customer-
base complexity on key Supply
Chain Practices (SCPs)
Chakraborty and
Dobrzykowsk
(2013)
Table 173:  Exemplary research studies – research approach, level and focus – B2B/B2C and
customer
Research
approach
Study context,
research level
Key research focus Exemplary
studies
Conceptual B2C/Firm Importance of internal
stakeholders for developing co-
creation capacity
Ramaswamy
(2009)
Empirical B2C/Firm Nature of conflicts and their
influence on VCC in project
networks
Mele (2011)
Empirical Generic/Firm Components of VCC practices Allen (2009)
Quantitative B2B/Firm Impact of market orientation on
co-creation
O’Cass and Ngo
(2012)
Quantitative B2B/Firm Participation in digital B2B
market places and impact on
value creation
Ordanini (2005)
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Research
approach
Study context,
research level
Key research focus Exemplary
studies
Quantitative Generic/Firm Co-creation techniques and
impact on profit margin in
comparison to traditional market
research techniques
Witell et al.
(2011)
Quantitative Generic/Firm Impact of co-creation
capabilities on mass
customization and service
capability
Zhang and Chen
(2008)
Empirical Generic/Firm Conflicts and ethical
perspectives on co-creation
Windisch (2011)
Empirical B2C/Firm “Company-Sponsored Online
Co-Creation Brainstorming”
(COCB) and interplay with
members’ contribution levels,
the quality of the contributions
and sustained participation
Chen, Marsden
and Zhang
(2012)
Quantitative B2B/B2C/Firm To suggest and validate an
empirically derived quantitative
model describing the
relationship between the degree
of firms’ VCC activities and the
perception of their
innovativeness
Tanev et al.
(2011)
Quantitative B2B/Firm Analysis of seven generic
attributes of VCC
Ng, Nudurupat
and Tasker
(2012)
Conceptual/
Quantitative
Generic/Firm Isolation of two theoretical
dimensions of VCC
Ranjan and Read
(2014)
Quantitative Generic/Firm Co-creation of value and
relationship to the provider
Albinsson
(2011)
Table 174:  Exemplary research studies – research approach, level and focus – B2B/B2C and
firm
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A.2. Appendix
A.2.1. Mechanisms of VCC
Figure 41:  Framework for relating use information to resource context (Edvardsson et al.,
2012)
Appendix
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Figure 42:  Review of methods for customer integration (Edvardsson et al., 2012)
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Figure 43:  Intellectual space of co-creation research (Zwass, 2010)
Figure 44:  Components of VCC (Allen, 2009)
Figure 45:  Four types of customer co-creation (O’Hern & Rindfleisch, 2008)
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Figure 46:  Typology of customer innovation at the back end and at the front end of the
innovation process (Piller, Ihl & Vossen, 2012)
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A.2.2. Definitions of VCC mechanisms
The source of the definitions used in the pilot survey (see appendix A.3.4.1 “Pilot study
survey”) are listed hereafter.
VCC mechanism Author
Virtual communities Zwass (2010)
Collective intelligence Russo-Spena and Mele (2012);
Ebner, Leimeister and Krcmar (2009)
Community driven open dialogue Allen (2009)
Personalization through options and
modularity
Partnerships for resource sharing Allen (2009);
Mukhtar, Ismail and Yahya (2012)
Co-production Allen (2009)
Co-designing O’Hern and Rindfleisch (2008)
Submitting
Collaborating
Tinkering
Participatory methods Mukhtar, Ismail and Yahya (2012)
Lead user approach
Toolkits for ideas competitions
Living labs
Laddering technique
Access commons Zwass (2010)
Open innovation Zwass (2010); Chesbrough (2006)
Artifacts and prototypes Mukhtar, Ismail and Yahya (2012)
Personas and avatars
Community based innovation
Empathic design
Table 175:  References for definitions of VCC mechanisms
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A.2.3. Definitions of antecedent notions of VCC
Notion Definition Reference
Customer
centricity
Emphasizes understanding and satisfying the
needs, wants and resources of individual
consumers and customers rather than those of
mass markets or market segments.
Sheth, Sisodia
and Sharma
(2000)
The customer centric enterprise combines the
organization perspective of customer orientation
with the individual perspective of relationship
management. It also extends the responsibility of
dealing with the customer from the marketing
function to the entire organization. Customer
centricity means that the organization as a whole
is committed to meet the needs of all relevant
customers.
Piller and Ihl
(2009)
Customer centricity through mass customization
is reached by its customer co-design process of
products and services which meet the needs of
each individual customer with regard to certain
product features.
Piller and Ihl
(2009)
Customer
co-design
Customers are integrated into value creation by
defining, configuring, matching, or modifying an
individual solution. Co-design activities are
performed in an act of company-to customer
interaction and cooperation.
Piller and Ihl
(2009)
A collaborative relationship between consumers
and manufacturers wherein, through a process of
interaction between a design manager and a
consumer, a product is designed according to
consumer specification and based on the current
manufacturing components.
Vaisnore and
Petraite (2011)
Describes a process that allows customers to
express their product requirements and carry out
product realization processes by mapping the
requirements into the physical domain of the
product.
Piller et al. (2005)
Customer
collaboration
A partnership between firms that work together
to achieve some strategic objective.
Fan and Ku
(2010)
An outgrowth of co-design, where co-design is
characterized as a process of collaborative value
creation between multiple actors.
Elofson and
Robinson (2007)
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Notion Definition Reference
Customer
contribution
Within the SDLogic value is co-created; the
supplier [respectively the company] contribution
is a value proposition that can be of service to
customers and the customer contribution is value
actualization.
Gummesson
(2008b)
When accepting the company’s value proposition
and interacting with elements that are, or
become, part of the value creation process,
customers play a fundamental part in creating
value for themselves. The customer contributes
to value actualisation by interacting with value
generating objects or subjects.
Finsterwalder and
Kuppelwieser
(2011)
Customer co-
production
Co-production is conceptualized as the
customer’s engagement into the production
process of the core offering itself.
Saarijärvi (2012)
Co-production, which emphasizes a firm centric
view of customer involvement during service
production, is informed by the traditional view
referred to as “goods-dominant logic”. It is
defined as an exchange of products and services
between customers and firms which is built on a
platform of simultaneous production and
consumption.
Damkuviene et al.
(2012)
Customer
engagement
The level of a customer’s various “presence” in
their relationship with a service organisation. The
presences include physical presence, emotional
presence and cognitive presence.
Patterson, Yu and
De Ruyter (2006)
The intensity of an individual’s participation in
and connection with an organization’s offerings
or organizational activities, which either the
customer or the organization initiates.
Vivek, Beatty and
Morgan (2012)
Customers engagement with one another, (with)
a company or a brand. The initiative to engage
can be both consumer- or company-led and the
medium of engagement can be on- or offline
Fliess, Nadzeika
and Nesper
(2012)
The intensity of customer participation with both
representatives of the organization and with other
customers in a collaborative knowledge
exchange process.
Wagner and
Majchrzak (2007)
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Notion Definition Reference
Customer
focus
The commitment of an organization to identify
and satisfy customer concerns about the quality
and timeliness of their orders as well as to meet
their demands for new products and services.
Strong (2006)
The company’s support for delivering quality for
customer service is evident in its policies,
procedures, resources and communication.
Hicks, O’Reilly
and Bahr (2002)
Customer
integration
In SDL the concept of “resource integration” is a
multidirectional (all parties uniquely integrating
multiple resources for their own benefit and for
the benefit of others) but service-beneficiary
centered (i.e., both parties in service-for-service
exchange).
Vargo (2008)
The extent to which purchasers take part in
value-creating activities and processes that had
previously been in the domain of the firm.
Jitpaiboon et al.
(2012)
Customer
interaction
One technique of controlling the resources held
by customers scattered around the world.
Alam (2011)
A means to access external information that can
be difficult to develop via internal sources.
Alam (2011)
Customer
involvement
With regard to customer involvement in firms’
value creation, researchers have identified five
roles that these can play: customer as
“resources”, “co-producers”, “buyers”, “users”
and “products”.
Lundkvist and
Yakhlef (2004)
An individual difference variable found to
influence consumers’ decision making and
communication behaviors. It has been associated
with numerous other marketing concepts such as
perceived risk, information search, brand
commitment, brand loyalty, brand similarity,
opinion leadership, brand switching, advertising,
diffusion process and segmentation.
Michaelidou and
Dibb (2008)
The extent to which service producers interact
with current (or potential) representatives of one
or more customers at various stages of the new
service development process.
Carbonell,
Rodríguez-
Escudero and
Pujari (2009)
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Notion Definition Reference
Customer
joint
production
A situation in which both the customer and the
firm’s contact employees interact and participate
in the production.
Bendapudi and
Leone (2003)
In the case of joint production, the customer
interacts with the firm’s contact employees to
participate in production.
Plé, Lecocq and
Angot (2010)
Customer
orientation
Constitutes the most important component of
market orientation and refers to a cognitive,
behavioral and cultural aspect of a firm’s
marketing concept that puts the customer at the
center of the organization and its development.
Tsiotsou,
Rigopoulou and
Kehagias (2010)
The sufficient understanding of one’s target
buyers to be able to create superior value for
them continuously.
Narver and Slater
(1990)
Includes information, dissemination and
acquisition and involves creating superior value
for customers continuously through an
understanding of target buyers.
Lee and Kou
(2014)
Customer
participation
The active involvement of the customer in the
production and delivery of a service, by the
contribution of personal resources, which
influence processes and outcomes.
Büttgen and Ates
(2009)
The degree to which the customer is involved in
producing and delivering the service.
Dabholkar (1990)
To participate literally means “to take part in
something, in its outcome”. Applied to the
customer of a firm, it implies an action or a
group of actions by the customer, linked to the
production of a good or a service.
Plé, Lecocq and
Angot (2010)
Customer
product co-
development
Product co-development with suppliers and
customers refers to joint product design, process
engineering and production operations with key
suppliers and customers, respectively.
Lau and Tang
(2010)
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Notion Definition Reference
Customer
supplier
integration
In line with the concept of supply chain
management, supplier and customer integration
processes include several business processes that
integrate suppliers and customers with a
manufacturer.
Lau and Tang
(2010)
The extent to which vendors form cooperative
relationships by taking part in activities and
processes that had previously been in the domain
of the firm.
Jitpaiboon et al.
(2012)
Table 176:  Notion definitions
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A.2.4. Definitions of readiness for change
Figure 48:  Definitions of readiness for change (Holt, 2002)
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A.3. Appendix
A.3.1. FP and related variables
Foundational Premises (FP) Axiom Can be used in
business lexicon
Related
variable
Service is the fundamental basis of
exchange.
x No SerGD1
SerGD2
SerSD1
SerSD2
Indirect exchange masks the
fundamental basis of exchange.
No RelSD1
Goods are a distribution mechanism
for service provision.
No SerSD1
Operant resources are the fundamental
source of competitive advantage.
No ResSD1
All economies are service economies. No SerGD1
SerGD2
SerSD1
SerSD2
The customer is always a co-creator of
value.
x No CustGD1
CustGD2
CustSD1
CustSD2
The enterprise cannot deliver value,
but only offer value propositions.
Yes ValSD2
A service-centered view is inherently
customer orientated and relational.
No CustSD2
RelGD1
RelGD2
RelSD1
RelSD2
All social and economic actors are
resource integrators
x No ResGD1
ResGD2
ResSD1
ResSD2
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Foundational Premises (FP) Axiom Can be used in
business lexicon
Related
variable
Value is always uniquely and
phenomenologically determined by
the beneficiary
x No ValGD1
ValGD2
ValSD1
ValSD1
Table 177:  Foundational premises and the related variables plus variable coding (adapted from
Lusch and Vargo, 2014; Vargo and Lusch, 2008a)
A.3.2. Initial items and their operationalization
Meaning of Service
SerGD1:  Services can be defined as “IHIP”: intangible, heterogeneous, inseparable,
perishable
SerGD2:  Goods and products can be viewed as units of output
SerSD1:  Goods and products act as vehicles for providing service
SerSD2:  The focus should be on experiences rather than on products
Meaning of Value
ValGD1:  Value is embedded in an offering/good/product
ValGD2:  The focus lies on the exchange of value with customers
ValSD1:  The focus lies on the value-in-use of an offering/good/product
ValSD2:  The firm cannot deliver value, but only offer value propositions
Meaning of Customer
CustGD1:  Customer can be seen as isolated entities
CustGD2:  Customer can be seen as targets of the firm (marketing to)
CustSD1:  Customer Co-Create value through continued production, marketing and
distribution of a firms offering
CustSD2:  A firm collaborates with customers to produce and sustain value
(marketing with)
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Meaning of Resources
ResGD1:  Primary resources of the firm are tangible
ResGD2:  People exchange to acquire goods
ResSD1:  Knowledge and skills of a firm are the fundamental source of competitive
advantage
ResSD2:  People exchange to acquire specialized competencies
Meaning of Relations
RelGD1:  Relations are largely characterized by Firm-customer bond
RelGD2:  The aim of relations is to proﬁt from customer life time value through
multiple transactions
RelSD1:  Relations are largely characterized by a network structure of the market
RelSD2:  The aim of relations is value co-creation through mutual service provision
Dialogue:
Dial1:  The firm communicates with the customer to receive input on improving the
service/product experience.
Dial2:  The firm is interested in communicating with the customer about the best
ways to design and deliver a quality service/product experience.
Dial3:  The firm uses multiple channels of communication to encourage greater
exchange of ideas with the customer about the service/product experience.
Dial4:  The firm and the customer have active dialogue on how to add value in the
service/product experience.
Dial5:  The customer is encouraged to communicate with the firm about any and all
aspects of the service/product experience.
Dial6:  Multiple lines of communications are used by the company to gather input
and ideas from the customer service/product experience.
Dial7:  The firm actively promotes dialogue with the customer to learn more about
the customer’s reaction to the service/product experience.
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Dial8:  The customer has many opportunities to share his/her ideas with the firm
about adding value to the service/provider experience.
Dial9:  The company makes it easy for the customer to communicate his/her ideas
about the design and delivery of the service/product experience.
Risk-Assessment
Risk1:  The firm provides the customer with comprehensive information pertaining
how risks and benefits were assessed for the service experience or product.
Risk2:  The customer receives comprehensive information pertaining to the risks
and benefits of the service/product experience.
Risk3:  The firm fully informs the customer about all risks stemming from product
or service use.
Risk4:  The firm provides the customer with necessary tools and support to make
fully informed decisions as to whether he or she should participate in the
service/product experience.
Risk5:  The firm is very clear and factual about both the negative and positive
factors associated with the service/product offering
Risk6:  The firm encourages the customer to familiarize himself/herself with the
risks associated with the service/product experience.
Risk7:  The firm allows the customer to make informed decisions regarding the
risks and benefits of the product/service experience.
Access
Acc1: The firm lets the customer decide how he/she receives the service/product
offering.
Acc2: The customer has many options to choose how he/she experiences the
service/product offering.
Acc3: It is easy for the customer to receive the service/product offering when,
where and how he/she wants it.
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Transparency
Trans1:  The firm fully discloses to the customer information which might be helpful
to improve the outcomes of the service/product experience.
Trans2:  The customer is given open access to information that might be useful in
enhancing the overall design and delivery of the service/product experience.
Trans3:  The customer and the firm are treated as equal partners in sharing
information that is needed to achieve a successful service/product
experience.
Trans4:  The firm fully discloses the customer detailed information regarding the
costs and pricing associated with the design and delivery of the
service/product experience.
External Conditions
The following items are considered to have a great impact on my daily business life…
Cond1:  Global view and networked world
Cond2:  Empowered customers
Cond3:  Rising competitive environment
Cond4:  Advent of digitalized new technologies
A.3.3. Revised items
Variable Item
SerGD1 (revised) Products are the focus of the firm, they are not part
of the service
SerGD2 Goods and products can be viewed as units of
output
SerSD1 (revised) The focus of the firm lies on providing service by
means of products
SerSD2 (revised) Experiences created by the products are more
important than the products itself
Table 178:  Meaning of Service
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Variable Item
ValGD1 (revised item, adapted
due to item-total statistics)
Value is embedded in a product
ValGD2 The focus of the firm lies on the exchange of value
with customers
ValSD1 (revised) Value gets derived only through using a product
ValSD2 The firm cannot deliver value, but only offer value
propositions
Table 179:  Meaning of Value
Variable Item
CustGD1 (revised) Customer can be seen as seperated from the firm
CustGD2 Customer can be seen as targets of the firm
(marketing to)
CustSD1 Customer Co-Create value through continued
production, marketing and distribution of a firms
offering
CustSD2 A firm collaborates with customers to produce and
sustain value (marketing with)
Table 180:  Meaning of Customer
Variable Item
ResGD1 Primary resources of the firm are tangible e.g.
machines and assets
ResGD2 (revised) Business transactions exist to acquire or sell
goods/products
ResSD1 Knowledge and skills of a firm are the fundamental
source of competitive advantage
ResSD2 (revised) Business transactions exist to acquire specialized
competencies
Table 181:  Meaning of Resources
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Variable Item
RelGD1 (revised) The Market is largely characterized by a firm-
customer relationship
RelGD2 The aim of relations is to proﬁt from customer life
time value through multiple transactions
RelSD1 (revised) The Market is largely characterized by a network
structure
RelSD2 The aim of relations is value co-creation through
mutual service provision
Table 182:  Meaning of Relations
No changes on DART and External Conditions items were made.
A.3.4. Pilot study
In accordance with the Value Co-Creation model of Saarijärvie (2013), Value Co-
Creation mechanisms (see appendix A.2.2 “Definitions of VCC mechanisms” and
A.3.4.1 “Pilot study survey”) were added to the pilot survey to check for the usage in
organizations even though not relevant for the research aims and objectives. In addition,
country of origin of company and where the participant is stationed was added.
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A.3.4.1. Pilot study survey
Figure 49:  Pilot survey, page 1
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Figure 50:  Pilot survey, page 2
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Figure 51:  Pilot survey, page 3
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Figure 52:  Pilot survey, page 4
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Figure 53:  Pilot survey, page 5
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Figure 54:  Pilot survey, page 6
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Figure 55:  Pilot survey, page 7
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Figure 56:  Pilot survey, page 8
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Figure 57:  Pilot survey, page 9
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Figure 58:  Pilot survey, page 10
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Figure 59:  Pilot survey, page 11
Appendix
275
Figure 60:  Pilot survey, page 12
Appendix
276
Figure 61:  Pilot survey, page 13
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Figure 62:  Pilot survey, page 14
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A.3.4.2. Pilot study analysis
Frequency Percent Valid Percent Cumulative
Percent
Va
lid
Belden 11 84,6 84,6 84,6
Non-Belden 2 15,4 15,4 100
Total 13 100 100
Table 183:  Company breakdown
N Sum Mean
Yearsofexperience0to5 6 6 1,00
Yearsexperience6to10 5 5 1,00
Yearsexperience10plus 2 2 1,00
Valid N (list wise) 13
Table 184:  Descriptive statistics for Years of Experience
Frequency Percent Valid Percent Cumulative
Percent
Va
lid
Product management/
- marketing
7 53,8 53,8 53,8
Finance 2 15,4 15,4 69,2
HR 1 7,7 7,7 76,9
Procurement 1 7,7 7,7 84,6
R&D 1 7,7 7,7 92,3
Other 1 7,7 7,7 100,0
Total 13 100,0 100,0
Table 185:  Descriptive statistics for Department
Table 186:  Descriptive statistics for SDL variables
Table 187:  Scale statistics for SDL variables
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Table 188:  Descriptive statistics for GDL variables
Table 189:  Scale statistics for GDL variables
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Table 191:  Descriptive statistics for VCC – Dialogue
Table 192:  Descriptive statistics for VCC – Access
Table 193:  Value Co-Creation scale statistics 1
Table 194:  Value Co-Creation scale statistics 2
Table 195:  Descriptive statistics for VCC – Risk
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Table 196:  Descriptive statistics for VCC – Transparency
Table 197:  Value Co-Creation scale statistics 3
Table 198:  Value Co-Creation scale statistics 4
Table 199:  Descriptive statistics for External Conditions variables
Table 200:  Value Co-Creation scale statistics 5
Table 201:  Reliability statistics SDL
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Table 202:  Item-total statistics SDL
Table 203:  Reliability statistics GDL
Table 204:  Item-total statistics GDL
Table 205:  VCC – Dialogue reliability statistics
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Table 206:  VCC – Dialogue item-total statistics
Table 207:  VCC – Access reliability statistics
Table 208:  VCC – Access item-total statistics
Table 209:  VCC – Risk Assessment reliability statistics
Table 210:  VCC – Risk Assessment item-total statistics
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Table 211:  VCC – Transparency reliability statistics
Table 212:  VCC – Transparency item-total statistics
Table 213:  VCC – External Conditions reliability statistics
Table 214:  VCC – External Conditions item-total statistics
SerGD1 SerGD2 SerSD1 SerSD2
SerGD1 Pearson correlation 1 –,165 ,295 ,103
Sig. (2-tailed) ,590 ,328 ,738
N 13 13 13 13
SerGD2 Pearson correlation 1 –,413 –,385
Sig. (2-tailed) ,161 ,194
N 13 13 13
SerSD1 Pearson correlation 1 ,6883
Sig. (2-tailed) ,009
N 13 13
SerSD2 Pearson correlation 1
Sig. (2-tailed)
N 13
Table 215:  Correlations SDL and GDL – Service
3 Correlation is significant at the 0.01 level (2-tailed).
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ValGD1 ValGD2 ValSD1 ValSD2
ValGD1 Pearson correlation 1 ,118 –,387 ,244
Sig. (2-tailed) ,701 ,191 ,422
N 13 13 13 13
ValGD2 Pearson correlation 1 ,032 ,444
Sig. (2-tailed) ,916 ,128
N 13 13 13
ValSD1 Pearson correlation 1 ,512
Sig. (2-tailed) ,074
N 13 13
ValSD2 Pearson correlation 1
Sig. (2-tailed)
N 13
Table 216:  Correlations SDL and GDL – Value
CustGD1 CustGD2 CustSD1 CustSD2
CustGD1 Pearson correlation 1 ,292 ,030 ,038
Sig. (2-tailed) ,332 ,923 ,902
N 13 13 13 13
CustGD2 Pearson correlation 1 –,043 ,082
Sig. (2-tailed) ,890 ,789
N 13 13 13
CustSD1 Pearson correlation 1 ,8404
Sig. (2-tailed) ,000
N 13 13
CustSD2 Pearson correlation 1
Sig. (2-tailed)
N 13
Table 217:  Correlations SDL and GDL – Customer
ResGD1 ResGD2 ResSD1 ResSD2
ResGD1 Pearson correlation 1 –,237 ,131 -,469
Sig. (2-tailed) ,436 ,670 ,106
N 13 13 13 13
ResGD2 Pearson correlation 1 –,248 ,542
Sig. (2-tailed) ,415 ,056
N 13 13 13
ResSD1 Pearson correlation 1 –,008
Sig. (2-tailed) ,979
N 13 13
ResSD2 Pearson correlation 1
Sig. (2-tailed)
N 13
Table 218:  Correlations SDL and GDL – Resources
4 Correlation is significant at the 0.01 level (2-tailed).
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RelGD1 RelGD2 RelSD1 RelSD2
RelGD1 Pearson correlation 1 ,6375 ,115 –,369
Sig. (2-tailed) ,019 ,707 ,214
N 13 13 13 13
RelGD2 Pearson correlation 1 ,5856 ,194
Sig. (2-tailed) ,036 ,525
N 13 13 13
RelSD1 Pearson correlation 1 ,222
Sig. (2-tailed) ,465
N 13 13
RelSD2 Pearson correlation 1
Sig. (2-tailed)
N 13
Table 219:  Correlations SDL and GDL – Relations
5 Correlation is significant at the 0.05 level (2-tailed).
6 Correlation is significant at the 0.05 level (2-tailed).
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A.3.5. Main surveys
A.3.5.1. Main survey (English)
Figure 63:  Main survey, English, page 1
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Figure 64:  Main survey, English, page 2
Appendix
290
Figure 65:  Main survey, English, page 3
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Figure 66:  Main survey, English, page 4
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Figure 67:  Main survey, English, page 5
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Figure 68:  Main survey, English, page 6
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Figure 69:  Main survey, English, page 7
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Figure 70:  Main survey, English, page 8
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Figure 71:  Main survey, English, page 9
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Figure 72:  Main survey, English, page 10
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Figure 73:  Main survey, English, page 11
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A.3.5.2. Main survey (German)
Figure 74:  Main survey, German, page 1
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Figure 75:  Main survey, German, page 2
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Figure 76:  Main survey, German, page 3
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Figure 77:  Main survey, German, page 4
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Figure 78:  Main survey, German, page 5
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Figure 79:  Main survey, German, page 6
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Figure 80:  Main survey, German, page 7
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Figure 81:  Main survey, German, page 8
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Figure 82:  Main survey, German, page 9
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Figure 83:  Main survey, German, page 10
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Figure 84:  Main survey, German, page 11
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A.3.6. Interview questions
RO3: To investigate the adoption of the SDL within the automation industry sector.
In terms of the degree of adoption it revealed that for the All Data sample the ranked
order is: Service>Product. For the German sample the ranked order is: Product>Service.
For the All Data sample it revealed that there are some significant mean differences. For
the Service adoption, APAC is higher than Germany. Also Rest is higher than Germany.
For Product adoption, it revealed that Germany is higher than APAC.
5. What could be the explanation for this finding?
Also for the Non-German sample it revealed for Product adoption that USA is higher
than APAC.
6. What could be the explanation for this finding?
Also for the Service adoption, Rest of companies are higher than Belden. The Non-
German sample revealed that for Product adoption, Belden is higher than SICK (only
Belden and SICK people)
7. What could be the explanation for this finding?
For the German sample it revealed that there are also some significant mean differences.
For the Product adoption, Marketing & Sales Department is higher than Top
Management Department.
8. What could be the explanation for this finding?
Also, for the German sample, it revealed that the higher the Years of Experience is the
lower the product orientation is.
9. What could be the explanation for this finding?
RO1a: To investigate the adoption of VCC within the automation industry sector.
Definition VCC: Value Co-Creation is about two active parties that are mutually
investing in research, knowledge, financial solutions, production and other efforts.
Thus, it is an active, creative and social collaboration process between producers and
customers facilitated by the company. The quantitative analysis revealed the DART
scale. A measurement scale for the adoption of Co-Creation of an organization. It
comprises four factors. Dialogue, risk, transparency and access for the German sample.
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It revealed that apparently “Dialogue” is the largest factor in terms of explained
variance and “Access” the smallest. Thus, adoption of “Dialogue” is higher than
“Access”.
10. What could be the explanation for this finding?
For the German and the All Data sample it revealed that the “Years of Experience” is
positively related to Co-Creation.
11. What could be the explanation for this finding?
For the All Data and German sample it revealed for Co-Creation that the “Rest of
companies” are higher than Belden (only for Belden people).
12. What could be the explanation for this finding?
Also, for the All Data sample it revealed for Co-Creation that the Rest is higher than
Germany.
13. What could be the explanation for this finding?
RO2: To investigate the relationship between SDL and VCC within the automation
industry sector.
Quantitative analysis and statistics show that Service predicts Co-Creation. Service is
positively correlated to Co-Creation.
14. What could be the explanation for this relationship?
RO4: To investigate the organizational readiness for Value Co-Creation
The questions are designed based on the readiness for change framework from Holt
(2002). Please assess the following four elements of the readiness for change frame-
work. How ready do you think the organization is in regard to VCC and these four
elements?
15. Content (What needs to be changed? Assess appropriateness for change)
16. Process (How to implement the change? Assess leadership support)
17. Who has to implement the change? Assess efficacy and valence
18. Internal context (Where is the change occurring? – Consider assessing the
discrepancy and peer support – organizational culture; policies and pro-
cedures; past experience; organizational resources; organizational structure)
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A.3.7. Brief description of Belden and SICK AG
Belden
http://investor.belden.com/releases.cfm; http://www.belden.com/aboutbelden/company/
[accessed 13/05/15]
Belden Inc. delivers a comprehensive product portfolio designed to meet the mission-
critical network infrastructure needs of industrial, enterprise and broadcast markets.
With innovative solutions targeted at reliable and secure transmission of rapidly
growing amounts of data, audio and video needed for today’s applications, Belden is at
the center of the global transformation to a connected world. Founded in 1902, the
company is headquartered in St. Louis and has manufacturing capabilities in North and
South America, Europe and Asia. Belden produces and sells a comprehensive portfolio
of connectivity and networking products into a variety of markets, including industrial,
enterprise, and broadcast. Belden people add value to its highly differentiated, high-
performance products through unsurpassed design and engineering, manufacturing
excellence and customer service. In conjunction with its partners, these core strengths
enable Belden to create end-to-end signal transmission solutions that meet the most
demanding standards for data, sound, and video applications. Belden’s business is
structured in four product platforms: industrial connectivity, industrial IT, enterprise
connectivity and broadcast. Belden’s connectivity business includes a wide range of
copper, fiber and coaxial cable solutions and fiber and copper connectors for the
enterprise, broadcast and industrial markets. Belden’s networking business is made up
of intelligent wired and wireless products that include Industrial Ethernet switches and
related equipment, fiber optic interfaces and media converters used to bridge fieldbus
networks over long distances as well as load-moment indicators for mobile cranes and
other load-bearing equipment.
SICK AG
https://www.sick.com/de/en/sick-at-achema-clean-processes-resource-efficiency-and-
productivity-working-in-harmony/w/press-achema/
[accessed 13/05/15]
SICK is one of the world’s leading manufacturers of sensors and sensor solutions for
industrial applications. Founded in 1946 by Dr.-Ing. e. h. Erwin Sick, the company is
headquartered in the German town of Waldkirch, in the Breisgau region near the city of
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Freiburg. It is a technology and market leader, maintaining a global presence with more
than 50 subsidiaries and equity investments as well as numerous representative offices.
In the fiscal year 2014, SICK had around 7,000 employees worldwide and generated
Group revenues of EUR 1,009.8 million.
A.4. Appendix
A.4.1. Quantitative analysis
Figure 85:  English respondents
Figure 86:  German respondents
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Figure 87:  MCAR test
Table 220:  German sample
Appendix
315
Table 221:  EFA1 – German sample
Table 222:  Communalities for EFA1 – German sample
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Table 223:  Communalities for EFA2 – German sample
Table 224:  Non-German sample
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Table 225:  EFA1 – Non-German sample
Table 226:  Communalities EFA1 – Non-German sample
Appendix
318
Table 227:  Communalities EFA2 – Non-German sample
Table 228:  All Data sample
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Table 229:  EFA1 – All Data sample
Table 230:  Communalities EFA1 – All Data sample
Appendix
320
Table 231:  Communalities EFA2 – All Data sample
